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FIXED  FACILITIES  ENERGY  CONSUMPTION 
INVESTIGATION  DATA  USERS  MANUAL 

1 INTRODUCTION 
Background 

The  "energy  crisis,”  which  was  formally  recog- 
nized as  a result  of  the  1973-74  oil  embargo  against 
the  United  States,  has  had  a significant  impact  on 
the  nation  and  the  military.  In  addition  to  the  in- 
creased costs  for  utilities,  the  military  problem  has 
included  the  "zero  growth"  requirement  for  facilities 
energy  use.  The  achievement  of  this  goal  has  been 
complicated  by  the  fact  that  at  the  time  of  the  crisis, 
the  Army  did  not  have  a complete  understanding  of 
how.  where,  or  when  energy  was  being  used  in  its 
fixed  facilities  Metering  of  individual  buildings  to 
monitor  energy  consumption  occurred  only  where  an 
installation  was  to  be  financially  reimbursed  for  the 
energy,  as  in  the  cases  of  facilities  that  housed  con- 
tractors working  on  the  installation,  certain  tenant 
activities,  and  family  housing.  (Some  of  these  facili- 
ties were  not  actually  metered,  but  the  energy  con- 
sumption was  estimated.) 

The  increased  cost  of  fuel  and  electricity  affected 
installations'  operations  budgets  and  attracted  the 
attention  of  installation  commanders,  major  com- 
mands, and  the  Office  of  the  Chief  of  Engineers 
(OCE).  In  an  effort  to  reduce  the  energy  cost,  archi- 
tect and  engineering  firms  were  employed  to  try  to 
find  ways  of  reducing  energy  consumption,  primarily 
through  modifications  to  structures.  The  results  of 
these  studies  indicated  a percentage  reduction  that 
could  be  achieved,  but  the  actual  amount  of  energy 
that  could  be  saved  was  unknown  because  the  pre- 
vious consumption  or  baseline  energy  usage  for  indi- 
vidual buildings  was  unknown. 

OCE  therefore  initiated  a study  of  the  energy 
problem  on  Army  fixed  facilities.  As  various  areas 
for  investigation  were  identified,  it  became  apparent 
that  a knowledge  of  the  energy  consumption  pat- 
terns of  facilities  on  Army  installations  was  required. 

Objective 

The  objectives  of  this  study  are  (I)  to  collect  data 
relating  to  the  flow,  demand  patterns,  and  uses  of 
the  various  forms  of  energy  consumed  on  Army  in- 
stallations. (2)  to  compile  a data  file  for  use  in  later 
analysis,  and  (3)  to  analyze  the  collected  data  to 


determine  how  the  energy  was  consumed,  identify 
conservation  measures,  and  improve  energy  utiliza- 
tion. 

The  purpose  of  this  report  is  to  describe  the  types 
and  locations  of  buildings  being  monitored,  the 
energy  parameters  being  monitored,  the  instrumen- 
tation system,  the  method  by  which  the  data  is  being 
stored,  and  the  method  by  which  the  collected  data 
can  be  obtained. 

Approach  and  Scope 

The  study  is  being  conducted  in  the  following 
steps; 

1.  Determine  potential  Army  users  of  energy 
usage  information  and  their  data  requirements 

2.  Select  specific  Army  posts  and  major  consumer 
groups  for  monitoring  based  on  size,  geographical 
location,  weather,  use,  and  major  command 


3.  Select  specific  buildings  for  application  of  in- 
strumentation in  each  major  consumer  group 

4.  Select  and  procure  required  instrumentation 
and  monitoring  systems  to  record  energy  use  on  an 
hourly  basis 

5.  Install  instrumentation  and  interfacing  and  re- 
cording equipment  at  energy  sensor  locations 

6.  Develop  and  maintain  a data  management 
system  for  storage,  retrieval,  and  analysis  of  energy 
consumption  data 

7.  Provide  potential  users  with  reports  and  infor- 
mation for  using  the  energy  consumption  data  in 
their  studies. 

This  report  covers  steps  1 through  6 of  the  ap- 
proach and  provides  information  for  determining 
what  data  are  available  and  how  to  obtain  or  access 
the  data.  It  does  not  include  collected  data,  data 
analysis,  or  discussions  of  how  the  data  can  be  extra- 
polated to  other  geographical  locations.  These  topics 
will  be  discussed  in  a separate  document. 

Organization  of  Report 


Chapter  2 provides  a brief  discussion  of  the  users 
and  their  requirements,  and  describes  the  selection 
of  the  specific  Army  posts,  major  consumer  groups. 
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and  buildings  for  monitoring,  as  well  as  the  selection 
of  energy  parameters  and  instrumentation.  Chapter 
3 describes  the  energy  data  file  system  and  the  meth- 
ods of  accessing  and  obtaining  the  data  and  data 
samples. 

The  appendices  provide  more  detailed  informa- 
tion. Appendix  A provides  instructions  and  exam- 
ples of  how>  the  user  can  access  the  data  directly. 
Appendix  B lists  the  types  of  buildings  being  moni- 
tored, their  locations,  and  what  parameters  are 
being  measured  in  each  building  ordered  by  con- 
sumer group;  Appendix  C provides  the  same  infor- 
mation ordered  by  post.  Appendix  D provides  a 
general  verbal  description  and  photograph  of  each 
building  being  monitored.  Appendix  E describes  the 
instrumentation  that  was  used  for  each  energy 
param.eter. 

2 PREPARATION  FOR  DATA  COLLECTION 
Definition  of  User  Requirements 

The  first  step  of  the  project  was  to  define  the  users 
and  uses  of  building  energy  data.  The  military  users 
were  defined  as  Corps  Division  and  District  Engi- 
neers: OCE,  major  command,  and  facilities  engi- 
neers; and  research  laboratories.  These  users  have  a 
wide  range  of  needs — from  yearly  consumption 
total  to  analysis  of  hour-by-hour  energy  usage  data. 
It  was  determined  that  installation  of  continuous 
metering  devices  that  would  record  the  hourly  use  of 
energy  entering  the  building  would  be  required  to 
satisfy  all  the  identified  needs.  Since  all  Army  build- 
ings could  not  be  monitored,  a method  for  selecting 
a representative  sample  of  buildings  and  energy 
users  was  defined.  The  next  three  sections  describe 
this  method. 

Post  Selection 

Three  Army  posts  were  selected  for  the  investiga- 
tion; Fort  Belvoir,  VA,  Fort  Carson,  CO.  and  Fort 
Hood,  TX.  These  posts  represent  two  major  Army 
commands  (TRADOC  and  FORSCOM)  to  provide 
data  on  facility  energy  use  on  posts  with  different 
missions.  The  two  posts  in  the  same  command  (Fort 
Carson  and  Fort  Hood)  have  a significant  size  varia- 
tion, thus  permitting  determination  of  the  effects  of 
size  on  energy  use  profiles. 

The  posts  are  in  different  geographical  areas,  so 
gathered  data  can  be  studied  for  variations  with  cli- 


mate and  differences  in  energy  use  for  various  build- 
ing construction  methods,  such  as  provision  of  insu- 
lation levels. 

Consumer  Group  Selection 

The  Army  real  property  indexing  system  separates 
facilities  into  over  40  building  categories.  These 
building  categories  were  consolidated  into  the  fol- 
lowing eight  major  energy  consumer  groups  repre- 
senting different  post  functions:  troop  housing  (TH), 
family  housing  (FH),  administration/training  build- 
ings (AT),  storage  buildings  (ST),  production/main- 
tenance buildings  (PM),  medical/dental  buildings 
(MD),  community  support  facilities  (CF),  and  por- 
tions of  each  post’s  utility  distribution  system  (UD). 
This  consolidation  includes  nearly  every  functional 
type  of  building  on  the  three  posts. 

Building  Selection 

Specific  buildings  in  each  of  the  eight  consumer 
groups  were  selected  for  energy  usage  monitoring. 
The  buildings  were  selected  based  primarily  on  con- 
struction type  and  construction  era  (e.g.,  for  bar- 
racks, World  War  11  type,  1960’s  I-type,  and  modern 
Army  standard  design  types  were  selected).  In  some 
instances,  identical  buildings  were  chosen  for  com- 
parison of  life  style  effects  and  control  systems  varia- 
tion. Also,  similar  buildings  at  two  different  loca- 
tions were  chosen  for  consideration  of  weather  ef- 
fects on  energy  consumption.  Table  1 shows  the 
number  and  type  of  buildings  at  each  site  selected 
for  monitoring.  Appendices  B and  C provide  com- 
plete listings  of  the  building  and  energy  parameters 
being  monitored  by  consumer  group  and  post,  re- 
spectively. Appendix  D provides  a description  and 
photograph  of  each  building  being  monitored. 

Energy  Parameter  Selection 

The  energy  parameters  to  be  monitored  in  each 
building  were  then  determined.  For  most  buildings, 
the  energy  parameters  selected  included  all  the 
energy  being  used  to  operate  the  building,  such  as 
total  natural  gas  consumption  and  total  electrical 
consumption.  Some  buildings,  however,  were  se- 
lected for  detailed  energy  analysis  to  determine  how 
energy  is  used  with  a building.  Monitoring  for  these 
buildings  included  building  temperatures,  humidity, 
electricity  for  mechanical  systems,  lighting  energy 
use,  and  energy  input  and  output  of  mechanical  sys- 
tems. Table  2 shows  the  buildings  selected  for  de- 
tailed monitoring  and  the  energy  parameters  being 
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6 
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II 
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Utility  Points  Distribution 

1.1 

II 
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Weather  Parameters 
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1 

3 

46 

41 

77 

164 

monitored.  In  addition,  a complete  weather  station 
at  each  post  was  installed  for  on-site  monitoring  of 
ambient  temperature,  dewpoint  temperature,  solar 
radiation,  wind  speed,  wind  direction,  and  baro- 
metric pressure. 

Instrument  Selection 


highest  possible  accuracy  and  dependability  con- 
sistent with  price  were  selected.  Ninety  percent  of  all 
selected  instruments  are  utility-grade  electrical  and 
gas  meters  with  a long  history  of  accuracy.  Appendix 
E describes  each  instrumentation  package  and  lists 
the  manufacturer,  model  number,  and  accuracy  of 
each  component.  The  instruments  are  being  recali- 
brated on  a 6-month  schedule. 

Processing  of  Recorded  Data 

Data  recording  is  accomplished  by  magnetic 
pulse-recording  devices  which  record  pulse  rates 
from  individual  sensors  on  a 36-day  magnetic  tape 
cartridge.  The  devices  also  place  time  pulses  on  the 
tape  to  provide  for  accurate  hourly  energy  usage 
dticimination.  Each  pulse  recorder  can  accommo- 
date three  energy  parameters.  The  tapes  are  changed 
monthly  by  facilities  engineering  personnel  and 
shipped  to  the  U.S.  Army  Construction  Engineering 
Research  Laboratory  (CERL)  for  interpretation  and 
subsequent  reading  into  the  data  file  storage  system. 
At  CERL  the  data  tapes  are  read  into  a computer, 
monthly  profiles  are  plotted,  and  daily  totals  are 
printed  for  each  data  monitoring  point. 


The  instrumentation  system  was  selected  to  be 
relatively  simple  for  facilities  engineering  personnel 
to  install,  operate,  and  maintain  without  creating  a 
serious  manpower  burden.  Components  having  the 


The  data  tapes  arriving  at  CERL  are  checked 
monthly  for  inconsistencies  and  obvious  calibration 
discrepancies.  Weather  data  are  checked  against 
weather  information  from  the  nearest  national 


Tabl«2 

DcUlkd  Monitoring  Poink 


Dcocrlption 

Pott  Bldg 
Number 

FFECI 

Data 

Point 

Number 

Energy  Parameton 
Being 

Monitored* 

Barracks  (Fort  Carson) 

1951 

132 

E.  CWFT.  HWFT.BT.  BH 

Barracks  (Fort  Hixxl) 

s-’ois 

335 

E.  CWFT.  HWFT.  BT.  BH 

Administration  (Fort  Hood) 

87016 

334 

E.G.CWFT.  BT.  BH 

Central  Plant  (Fort  Hind) 

87018 

.332 

Building  electricity. 
Electricity  for  each  chiller. 
Chiller  and  Condenser 
flows  and  temperatures. 

Gas  to  each  boiler 

Administration  (Fort  Belvoir) 

358 

297 

E.  CWFT.  HWFT.  BT.  BH 

•Energy  Parameter  Key 


E = Electrical 
G = Gas 
O = Oil 

CWFT  = Chilled  water  flow  and  temperature 
HWFT  = Hot  water  flow  and  temperature 
BT  = Building  temperature 
BH  = Building  humidity 


weather  station  each  month.  The  data  are  then  read 
into  a private  disc  storage  unit  located  at  the  Naval 
Ship  Research  and  Development  Center  (NSRDC) 
computer  facility. 

3 ENERGY  DATA  FILE  SYSTEM 
Data  System  Structure 

The  Fixed  Facilities  Energy  Consuniption  Investi- 
gation (FFECI)  Data  Storage  System  is  a collection 
of  FORTRAN  programs.  Control  Data  Corporation 
(CDC)  control  card  procedures,  and  permanent  files, 
that  performs  input,  storage,  and  output  of  FFECI 
data.  The  system  resides  as  permanent  files  on  a pri- 
vate disc  pack  at  the  NSRDC  computer  facility.  The 
system  can  be  used  in  batch  mode  on  either  the  CDC 
6600  or  6700  computers  and  can  be  used  interac- 
tively on  the  6600  system.  The  system  is  structured 
into  three  types  of  files;  (1)  data  files,  (2)  data  de- 
scription files,  and  (3)  system  software  files.  The 
following  sections  describe  these  files. 

Data  Files 

The  data  files  contain  the  collected  data  stored  in 
their  raw  form  as  hourly  pulse  counts.  The  data  are 
stored  as  pulse  counts  to  reduce  storage  require- 
ments and  simplify  error  correction.  The  files  also 
contain  information  for  identifying  the  data  and  for 
converting  the  pulse  counts  to  engineering  units. 
One  file  is  maintained  for  each  building;  the  files  are 
identified  by  the  three  digits  of  the  base  data  point 
(BDPT).  Figure  1 illustrates  the  identification 
system. 

Is  a permanent  file  of  data  from  base 
3 (Fort  Hood),  data  point  27 

Denotes  data  point  27 

Denotes  base  3 (Fort  Hood) 

Denotes  base  data 

Figax  !•  Data  file  identification  system. 


data  and  correcting  existing  data.  The  files  are  also 
available  to  the  user  to  aid  in  analyzing  FFECI  data. 
The  file  and  file  name  is  baaedetcriptlon  which  de- 
scribes data  other  than  weather  data;  specifically, 
data  point  number,  channel  name,  consumer  group, 
base  building  number,  building  description,  sensor 
type,  engineering  unit  conversion  factors,  and  name 
of  engineering  unit. 

System  Software  Files 

The  system  software  files  contain  the  working  part 
of  the  FFECI  Data  Storage  System.  The  programs  in 
the  system  software  files  perform  all  data  input,  out- 
put, and  correction  functions.  The  files  contain 
source  and  object  codes  for  all  programs  and  sub- 
routines, and  cataloged  control  language  procedures 
for  system  operation.  The  cataloged  control  lan- 
guage procedures  are  used  for  data  base  mainte- 
nance and  for  direct  data  access. 

Data  Access 

Data  Formats  and  Methods  of  Access 

Data  are  usually  available  for  access  within  1 
month  after  collection.  Users  can  obtain  data  from 
the  system  in  two  wayrs:  directly  (users  with  computer 
facilities)  and  indirectly  through  written  requests  to 
CERL  or  the  U.S.  Army  Facilities  Engineering  Sup- 
port Agency  (FESA). 

Data  are  supplied  in  any  of  the  following  standard 
formats: 

1 . Hourly  profiles  plotted  by  day  or  daily  profiles 
plotted  by  month  for  a single  monitoring  point 

2.  Daily  and  monthly  totals  for  a single  monitor- 
ing point. 

Figures  2 and  3 are  examples  of  monthly  profiles 
for  a single  monitoring  point.  They  show  electrical 
and  gas  usage  for  data  point  320  (a  family  housing 
unit  at  Fort  Hood).  Monthly  profiles  of  this  type  are 
produced  when  data  tapes  are  originally  read,  prior 
to  input  to  the  NSRDC  computer  system;  they  are 
therefore  available  only  by  written  request  to  CERL. 


Data  Description  Files 

The  data  description  files  are  permanent  files  con- 
taining information  describing  each  data  site.  They 
are  used  by  the  FFECI  system  software  when  adding 


Figure  4 shows  the  daily  and  monthly  totals  of 
electrical  and  gas  usage  for  data  point  320.  This  type 
of  output  is  also  produced  when  the  data  are  origi- 
nally processed,  but  is  available  for  direct  access 
through  program  ENERGY.  (See  Appendix  A.) 
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KWh 


TAPE  ID  - 3201 

CHANNEL  #1  family  HOUSING  ELECT  BLDG  60100 


TOTAL  1362 
PEAK  7 
MIN  0 

Figure  2.  Monthly  profile  of  family  housing  electrical  usage  for  data  point  320. 


TAPE  ID  = 3201 

CHANNEL  #2  FAMILY  HOUSING  GAS  BLDG  60100 

'’.toe!  T 


32)0 


TOTAL  296A9 
PEAK  160 
MIN  5 

Figure  3.  Monthly  profile  of  family  housing  gas  usage  for  data  point  320. 
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Figure  4.  Daily  and  monthly  totals  for  family  hous- 
ing electrical  and  gas  usage  for  data  point  320. 

Other  formats  can  be  obtained  by  special  request. 

Data  from  Fort  Carson  begin  in  June  1976,  while 
those  from  Forts  Belvoir  and  Hood  begin  in  October 
1976. 


and  examples  of  the  use  of  the  program 
ENERGY. 

2.  A FORTRAN  subroutine  called  DAYCNT  pro- 
vides the  general-purpose  FFECl  data  access. 
When  called  and  supplied  with  a base,  data 
point,  recorder  channel,  and  date,  DAYCNT 
will  return  24  hours  of  data  in  engineering 
units  to  the  calling  program.  If  no  data  exist  for 
the  specified  item,  DAYCNT  will  indicate  this 
to  the  calling  program. 

Indirect  A ccess  (for  Access  Without 
Computer  Facilities) 

Users  can  obtain  energy  consumption  data  from 
CERL  or  FESA  through  written  requests.  Facility 
engineers  should  send  data  requests  to  FESA,  while 
Divisions,  Districts,  major  commands,  and  OCE 
should  send  requests  to  CERL. 

The  following  information  must  be  supplied  when 
requesting  data: 

1.  FFECl  data  point  number  (Appendices  B or  C) 

2.  Building  number  (Appendices  B or  C) 

3.  Dates  (Inclusive  dates  of  data  desired) 

4.  Type  of  format 

5.  Data  type  (Appendices  B or  C) 


Direct  Access  (for  Users  With  Computer  Facilities)  An  example  of  a data  request  is  shown  below: 


Users  with  computer  batch  or  interactive  terminal 
facilities  may  request  a user  ID  from  CERL  to  gain 
direct  access  to  FFECl  data  at  NSRDC.  A user  ID 
must  be  acquired  from  CERL  well  in  advance  of  any 
attempts  to  directly  access  data.  Users  who  directly 
access  data  will  be  able  to  work  in  batch  or  inter- 
active mode.  A full  description  for  direct  access  of 
FFECl  data  is  provided  in  Appendix  A. 


1 . FFECl  data  point  number  - 205 

2.  Building  number  - 1689 

3.  Dates  - 20  Feb  77  through  20  Mar  77 

4.  Hourly  profiles  by  month, 
daily  and  monthly  totals 


The  FFECl  Data  Storage  System  software  pres- 
ently provides  two  methods  for  data  access: 

1.  A batch  and  interactive  program  called 
ENERGY  allows  examination  of  data  for  a spe- 
cific monitoring  point  and  time  period.  Use  of 
ENERGY  interactively  is  subject  to  constraints 
on  interactive  usage.  ENERGY  has  graphic 
capabilities.  Appendix  A gives  instructions  for 


5.  Electric,  Gas 

Data  requests  should  be  addressed  to: 

USACERL  FESA-ED-EI 

ATTN:  CERL-EH./  ATTN:  Mr.  R.  Moss 

Mr.  Larry  Windingland  Fort  Belvoir.  VA  22060 
P.O.  Box  4005 
Champaign.  IL  61820 
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4 SUMMARY 

This  report  has  described  the  types  and  locations 
of  buildings  being  monitored,  the  energy  parameters 
being  monitored,  and  the  instrumentation  system 


used  in  a study  being  conducted  to  determine  the 
energy  use  in  Army  fixed  facilities.  The  report  also 
described  the  structure  of  the  system  for  storing 
collected  data  and  the  means  for  obtaining  these 
data. 


APPENDIX  A: 


DIRECT  ACCESS  OF  FFECI  DATA 


This  appendix  provides  instructions  to  those  users 
of  FFECI  data  that  desire  to  access  and  manipulate 
the  data  through  their  own  computer  facility,  batch, 
or  interactive  modes.  Examples  of  data  requests  and 
expected  outputs  are  provided  to  assist  the  user  in 
obtaining  the  desired  information.  The  last  section 
of  this  appendix  provides  guidance  to  users  to  mini- 
mize the  cost  of  obtaining  the  FFECI  data. 

Authorization 

All  direct  access  of  FFECI  data  must  be  author- 
ized by  US  Army  CERL.  Requests  for  permission  to 
access  FFECI  data  retrieval  and  manipulation  pro- 
grams should  be  made  to: 

US  Army  CERL 

ATTN;  CERL-EH VL.  Windingland 

P.O.  Box  4005 

Champaign,  IL  61820 

Phone  nu  mber:  commercial  2 1 7-352-65 1 1 , 

FTS  number  958-70 1 1 

Request  should  be  received  at  CERL  one  week 
prior  to  intended  usage  so  user- requested  files  can  be 
transferred  to  public  disk  storage.  Data  transfer, 
storage,  and  access  costs  are  the  responsibility  of  the 
user. 

The  FFECI  data  base  is  on  the  CDC  6600/6700 
computer  at  the  Naval  Ship  Research  and  Develop- 
ment Center  (NSRDC)  in  Bethesda.  Maryland.  Data 
access  is  achieved  by  using  CERL  program 
ENERGY  in  either  a batch  or  interactive  mode. 

Batch  mode  requires  preparation  of  a punched 
card  input  deck  which  is  transmitted  to  NSRDC 
through  the  user's  computer  center.  The  user  should 
consult  his  computer  center  to  check  NSRDC  avail- 
ability. The  user  without  this  capability  has  the 
option  to  acquire  NSRDC  availability,  use  inter- 
active access,  or  request  FESA  or  CERL  to  perform 
the  data  access  as  explained  in  Chapter  3 of  this 
report. 

Interactive  mode  requires  a computer  terminal 
with  a telephone  link  and  an  NSRDC  interactive 


user  name  and  password.  The  user  with  an  NSRDC 
account  has  the  option  of  acquiring  one  from 
NSRDC  or  through  CERL.  Since  NSRDC  restricts 
all  interactive  access  of  data  files  on  private  storage, 
the  request  for  usage  must  be  received  at  least  one 
week  prior  to  desired  use.  Details  of  interactive  input 
is  outlined  in  the  section  of  this  appendix  titled 
"Interactive  Input.” 

Although  program  ENERGY  has  been  tested,  any 
significant  non-user,  non-data  program  errors 
should  be  reported  to  CERL  (ATTN:  CERL-EH/L. 
Windingland). 

Batch  Input 

Batch  use  of  program  ENERGY  requires  the  in- 
put of  a punched  card  deck  through  a computer 
center  card  reader  to  NSRDC.  The  punched  card 
deck  is  made  up  of  a set  of  control  cards,  an  End  Of 
Record  (EOR)  card  (7/8/9  multi-punch),  data  cards, 
and  an  End  Of  Information  (EOI)  card  (6/7/8/9 
multi-punch).  The  term  multi-punch  will  be  used  to 
denote  the  punching  of  more  than  one  number  in 
column  one;  the  numbers  to  be  punched  will  precede 
the  word  "multi-punch"  and  will  be  separated  by 
slashes  (/).  Prepunched  End  of  Information  cards 
are  normally  available  at  the  user’s  computer  center. 

The  input  deck  has  the  following  general  form; 

Control  Cards 

7/8/9  Multi-Punch  (End  of  Record) 

Data  Cards 

6/7/8/9  Multi-Punch  (End  of  Information) 

Control  Cards 

Four  control  cards  are  required  to  use  the  pro- 
gram ENERGY  in  batch  mode.  They  are: 

Job  Card 

Charge  Card 

ATTACH,PROFIL,FFECIPROFIL.ID  = PUWS. 

BEGIN.FFECI.PROG  = ENERGY. 

Each  control  card  must  stait  in  Column  1 and  end 
with  a period.  The  job  card  and  charge  card  are 
unique  to  each  user  project. 
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The  job  card  contains  a job  name,  the  amount  of 
core  storage  required  (CM),  time  information  (T)  in 
seconds,  and  job  priority  (P).  The  use  of  program 
ENERGY  also  requires  the  addition  of  RP  = 1 to  the 
job  card  to  enable  the  user  to  access  data  files  not  in 
public  disk  storage.  A job  card  should  be  punched  us 
indicated  below. 

PWS83,CMI00000.TI00.P2.RP=  1. 

After  the  period  (usually  beginning  in  Column  50). 
the  user  should  add  his/her  name,  telephone  num- 
ber, and  extension.  This  information  will  aid  in  the 
identification  and  separation  of  the  user’s  output 
from  that  of  other  users. 

The  charge  card  contains  user  identification  and 
NSRDC  job  order  number;  i.e.,  cost  code.  A charge 
card  should  be  punched  as  indicated  below. 

CHARGE.PUWS.l  189056883,RS.I. 

The  preceding  examples  have  job,  charge,  and  user 
parameters  unique  to  US  Army  CERL.  The  user 
should  consult  his/her  computer  center  and/or 
pages  2-2  and  2-3  of  the  NSRDC  Computer  Center 
Reference  Manual  for  further  details  about  job  and 
charge  cards.  Appropriate  job,  charge,  and  user 
parameters  will  be  available  only  through  the  user's 
computer  center. 

The  remaining  contnl  cards  should  be  punched 
as  indicated  below  to  aiiach  and  execute  program 
ENERGY. 

ATTACH.PROFIL,FFECPROFlL,ID  = PUWS. 

BEGIN.FFECl.PROG  = ENERGY. 

Data  Cards 

The  data  card  deck  for  FFECI  data  access  consists 
of  three  types  of  cards: 

1.  Building  Card 

2.  Channel  Identifier  Card 

3.  Date  Card. 

The  Building  card  contains  the  FFECI  data  point 
number,  calculation  type,  and  the  number  of  dates 
requested. 


The  FFECI  data  point  number  and  recorder  num- 
ber can  be  found  in  Table  B1  of  Appendix  B.  The 
calculation  type  is  a single  digit  integer  from  one  to 
eight.  The  calculation  types  available  are: 

1 . Monthly  data  report 

2.  Monthly  data  report  and  plot 

3.  Daily  data  report 

4.  Daily  data  report  and  plot 

5.  Monthly  Btu  report 

6.  Monthly  Btu  report  and  plot 

7.  Daily  Btu  report 

8.  Daily  Btu  report  and  plot. 

The  first  four  calculation  types  access  data  which 
are  directly  read  from  instruments  and  stored  on 
individual  channels  of  a pulse  recorder,  i.e.,  gas  and 
electricity.  The  Btu  reports  are  made  up  of  com- 
puted energy  consumption  values  in  buildings  not 
served  by  a primary  energy  source  (such  as  gas  or  oil) 
but  are  provided  with  hot  or  chilled  water  from  a 
central  plant.  These  calculations  require  input  from 
three  separate  channels:  (1)  flow,  (2)  supply  tempera- 
ture, and  (3)  return  temperature.  Energy  in  Btus  is 
calculated  by  multiplying  the  flow  rate  by  the  tem- 
perature differential  between  the  supply  and  return 
lines.  The  number  of  dates  is  an  integer  from  one  to 
twelve. 

The  Channel  Identifier  card  follows  the  Building 
card  when  one  of  the  Btu  calculation  types,  i.e.,  types 
5 to  8,  has  been  designated  on  the  Building  card. 
The  Channel  Identifier  card  consists  of  three  one- 
digit integers  separated  by  commas.  The  integers 
will  denote  the  channels  of  the  flow,  the  hot  water 
supply  temperature  (or  chilled  water  return  tem- 
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perature),  and  the  hot  water  return  temperature 
(or  chilled  water  supply  temperature).  The  chan- 
nel order  of  these  variables  can  also  be  found  in 
Table  Bl. 


Channel  number  of  flow — ' / / 

Channel  number  of  hot  water  supply ' / 

temperature  (or  chilled  water  return  / 

temperature)  / 

Channel  number  of  hot  water  return  — ' 
temperature  (or  chilled  water  supply 
temperature) 

It  must  be  noted  that  the  Channel  Identifier  card 
is  omitted  whenever  calculation  types  1,  2,  3,  or  4 
have  been  designated  on  the  Building  card.  The 
Channel  Identifier  card  is  applicable  only  to  Btn  cal- 
culations. 

The  Date  cards  are  now  added  to  the  input  deck. 
The  number  of  Date  cards  used  must  be  equal  to  the 
number  of  dates  requested  on  the  Building  card. 
Date  cards  are  of  two  types:  day/month/year  and 
month/year.  The  user  will  select  the  type  which  cor- 
responds to  the  calculation  type  designated  on  the 
Building  card;  i.e.,  monthly  or  daily. 

Day  7,4,77 

day,month,year 


Month 


4,77 
month,  year 


Date  formats  are  integers  separated  by  commas — 
day,  month,  year — for  a daily  request  and — month, 
year — for  a monthly  request.  The  days  and  months 
may  be  either  one  or  two  digits.  Years  may  be  two  or 
four  digits.  The  Building  card,  the  Channel  Identi- 
fier card  (when  appropriate),  and  the  Date  cards 
make  up  one  input  set.  Additional  input  sets  may  be 
added  after  the  last  Date  card  of  the  set. 

Examples 

Construct  an  input  deck  requesting  the  following 
information; 


April  and  May  1977  are  desired. 

2.  Daily  Btu  data  for  FFECI  data  point  129,  Re- 
corder 3.  The  data  is  desired  for  April  7.  19^7,  and 
May  20,  1977.  From  fable  Bl  we  know  that  channel 
I is  hot  water  flow,  channel  2 is  the  hot  water  supply 
temperature,  and  c.’lannel  3 is  the  hot  water  return 
temperature. 

Control  Cards 


Charge 

ATTACH,PROFIL,FFEClPROFlL,lD  = PUWS. 


BEGIN,FFECI,PROG  = ENERGY. 


7/8/9  Multi  Punch  (EOR) 


Input  Set  1 
352,1,2,3 


Input  Set  2 
134,2,7,2 


15,6,77 

6/7/8/9  Multi  Punch  (EOI) 

Due  to  the  difference  in  plotters  and  their  appro- 
priate software,  program  ENERGY  is  written  to 
send  its  plots  to  a common  output  center  at  CERL. 
CERL  uses  a Houston  Instrument  plotter.  Those 
users  who  wish  to  have  plots  made  at  their  computer 
site  should  contact  CERL  (ATTN:  CERL-EH/L. 
Windingland)  to  discuss  the  feasibility  of  such  an 
action. 


I.  Monthly  data  and  plot  for  FFECI  data  point 
352,  Recorder  1.  The  months  November  1976,  and 


The  resulting  outputs  from  batch  use  of  program 
ENERGY  are  identical  to  those  resulting  from  inter- 
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active  use.  Outputs  are  presented  in  the  section  en- 
titled “Batch  Output"  of  this  appendix. 

Interactive  Input 

Request  for  usage  of  program  ENERGY  inter- 
actively must  be  received  at  least  one  week  prior  to 
desired  use.  Interactive  use  requires  the  transfer  of 
all  needed  data  files  to  public  disk  storage.  Inter- 
active use  of  program  ENERGY  is  similar  to  batch 
use  except  that  input  is  typed  into  an  on-line  com- 
puter terminal.  At  the  end  of  each  line  (i.e.,  card 
image)  a carnage  return  is  required  to  transmit  the 
command  or  input.  Carriage  return  will  be  repre- 
sented by  (CR)  in  the  remainder  of  this  appendix. 
Interactive  control  commands  do  not  require  periods 
at  the  end  of  each  line. 

For  interactive  use  a computer  terminal  is  con- 
nected to  NSRDC  via  telephone.  It  is  suggested  that 
a high-speed  terminal  (30  CPS)  is  used,  though  both 
10  and  30  CPS  lines  are  available.  The  terminals 
should  be  in  half-duplex  mode.  Contact  is  made  with 
NSRDC  by  calling  Area  Code  202  229-6000.  A high 
pitched  sound  will  cue  the  user  to  connect  the  termi- 
nal. The  user  must  press  (CR).  NSRDC  will  respond 
with  its  name  and  the  time.  The  user  now  logs  in  and 
inputs  commands  as  described  below. 

The  control  commands  for  interactive  usage  are 
similar  to  the  batch  control  card. 

Login  (CR)  In  place  of  job  card 

Password  (CR)  I n place  of  charge  card 

ATTACH.PROFIL,FFEClPROFIL.ID  = PUWS 

(CR) 

BEGIN.INTER  (CR) 

The  login  command  includes  the  user  name  but  does 
not  include  core  storage  amount,  time  information, 
and  priority.  These  are  system  defaults  in  the  inter- 
active mode.  The  user  password  is  most  often  the 
cost  code  used  on  the  batch  charge  card.  Sample  log- 
in and  password  commands  are: 

LOGlN,PUWSCERL83,SUP  (CR) 

II 89056883  (CR) 

Please  note  that  NSRDC  will  prompt  the  user 
after  the  login  command  is  sent.  Ten  spaces  will  be 


blacked  out  and  the  password  will  be  requested.  The 
user  then  enters  the  lO-digit  password  and  pushes 
the  carriage  return.  If  the  user  name  and  password 
are  correct,  NSRDC  will  request  control  commands 
by  printing  COMMAND.  The  remaining  control 
cards  are  entered  after  this  has  been  printed  by 
NSRDC. 

After  the  control  commands  have  been  completed, 
program  ENERGY  will  prompt  the  user’s  input.  The 
user  is  advised  to  read  the  input  description  in  the 
previous  section.  Interactive  is  identical  except  that 
the  prompting  statements  notify  the  user  of  what  is 
to  be  entered.  The  order  and  format  of  data  are  the 
same  as  in  the  batch  input.  The  interactive  routine 
also  allows  the  user  repeat  capabilities  on  FFECI 
data  points  and  calculation  types.  A question  will  be 
asked  by  the  computer  and  can  be  answered  by  the 
user  with  a YES  or  a NO. 

The  following  sample  provides  the  prompting 
statements  and  input  for  interactive  request  of  the 
same  data  request  in  examples  1 and  2 of  the  section 
of  this  appendix  entitled  “Batch  Output.”  In  this 
sample,  each  user  input  is  underlined  and  followed 
by  a carriage  return.  All  data  is  entered  after  the  two 
hyphens  (--)  and  is  followed  by  a carriage  return. 
All  multiple  data  entries  must  be  separated  by 
commas.  (See  Figure  AI.)  The  locations  of  requested 
outputs  have  been  noted  but  the  outputs  themselves 
are  deleted.  They  will  be  presented  in  the  section  of 
this  appendix  entitled  "Data  Output.” 

To  stop  execution  the  user  must  request  data 
point  0 (zero).  After  execution  is  complete,  the  user 
must  enter  LOGOUT  before  disconnecting  the 
phone.  If  the  user  has  hung  up  the  phone  or  has  dis- 
connected accidentally,  he/she  should  call  NSRDC 
again,  log  into  the  machine,  and  enter  LOGOUT. 
After  the  LOGOUT  command  has  been  entered,  the 
computer  will  respond  with  a cost  summary.  Note: 
If  the  user  does  not  LOGOUT,  he/she  will  be 
charged  for  the  connect  time  used  until  his/her  entry 
channel  has  been  cleared  (usually  around  30 
minutes). 

Data  Output 

Output  from  program  ENERGY  is  identical  for 
batch  and  interactive  modes.  See  Figures  A2 
through  A7  for  examples  of  each  report  type  and 
plot  type.  It  should  again  be  noted  that  all  plots  are 
automatically  sent  to  CERL. 


I 
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ilBUUlUKV 


(CR) 

NSRDC  6600  INTERCOM  V4.5 
DATE  11/22/77 
TIME  09.26.48. 

LOGIN.USER  SAMPLE.SUP  (CR) 

MMiHiMilit  enter  password-(cr) 

COMMAND-  ATTACH.PROFIL.FFECIPROFIL.ID  = PUWS  (CR) 

PF  CYCLE  NO.  = 001 
COMMAND-  BEGIN.INTER  (CR) 

ENTER  3-DIGIT  DATA  POINT  NUMBER;  ZERO  MEANS  STOP--^  (CR) 
ENTER  1-DIGIT  RECORDER  NUMBER--;!^  (CR) 

THIS  PROGRAM  HAS  THE  FOLLOWING  CALCULATION 
OPTIONS; 

1.  MONTHLY  DATA  REPORT 

2.  MONTHLY  DATA  REPORT  AND  PLOT 

3.  DAILY  DATA  REPORT 

4.  DAILY  DATA  REPORT  AND  PLOT 

5.  MONTHLY  BTU  REPORT 

6.  MONTHLY  BTU  REPORT  AND  PLOT 

7.  DAILY  BTU  REPORT 

8.  DAILY  BTU  REPORT  AND  PLOT 


ENTER  NUMBER  OF  OPTION  DESIRED--2  (CR) 

ENTER  THE  NUMBER  OF  MONTHS  DESIRED--3  (CR) 

ENTER  MONTH  AND  YEAR  (MM,YY)- -11,76  (CR) 

ENTER  MONTH  AND  YEAR  (MM,YY)--4^  (CR) 

ENTER  MONTH  AND  YEAR  (MM, YY)- -5,77  (CR) 

DATA  FOR  THE  FOLLOWING  MONTHS  WAS  REQUESTED; 

NOV  1976 
APR  1977 

MAY  1977:  DATA  NOT  AVAILABLE 

WOULD  YOU  LIKE  THE  SAME  DATA  POINT? 

ENTER  ‘YES’  OR  ‘NO’--l^  (CR) 

ENTER  3-DIGIT  DATA  POINT  NUMBER;  ZERO  MEANS  STOP--1^  (CR) 
ENTER  1-DIGIT  RECORDER  NUMBER- -3  (CR) 

WOULD  YOU  LIKE  SAME  TYPE  OF  CALCULATION  PERFORMED? 
ENTER  ‘YES’  OR  ‘NO’--NO  (CR) 


THIS  PROGRAM  HAS  THE  FOLLOWING  CALCULATION 
OPTIONS; 

1.  MONTHLY  DATA  REPORT 

2.  MONTHLY  DATA  REPORT  AND  PLOT 

3.  DAILY  DATA  REPORT 

4.  DAILY  DATA  REPORT  AND  PLOT 

5.  MONTHLY  BTU  REPORT 

6.  MONTHLY  BTU  REPORT  AND  PLOT 

Figure  Al,  Sample  interactive  ENERGY  input  (user  input  is  underlined). 
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7.  DAILY  BTU  REPORT 

8.  DAILY  BTU  REPORT  AND  PLOT 


ENTER  NUMBER  OF  OPTION  DESIRED--/  (CR) 

ENTER  FLOW  CHANNEL  (1,  2,  OR  3)--l  (CR) 

ENTER  HOT  WATER  SUPPLY  OR  COLD 
WATER  RETURN  CHANNEL  (1  2,  OR  3)- -2  (CR) 

ENTER  HOT  WATER  RETURN  OR  COLD 
WATER  SUPPLY  CHANNEL  (1.  2,  OR  3)--3  (CR) 

ENTER  THE  NUMBER  OF  DAYS  DESIRED--2  (CR) 

ENTER  DAY,  MONTH,  AND  YEAR  (DD,MM.YY)--7,4,77  (CR) 
ENTER  DAY,  MONTH,  AND  YEAR  (DD.MM.YY)- -20.5.77  (CR) 
DATA  FOR  THE  FOLLOWING  DAYS  WAS  REQUESTED; 

7 APR  1977 
20  MAY  1977 


WOULD  YOU  LIKE  THE  SAME  DATA  POINT? 

ENTER  ‘YES’  OR  ‘NO’--tiO  (CR) 

ENTER  3-DIGIT  DATA  POINT  NUMBER;  ZERO  MEANS  STOP--g  (CR) 
$CARU$  PLOT  UNITS  IS  582. 

$ H I PLOT  END 

ERROR  IN  ROUTE  FUNCTION  LFN  = TAPE86 
COPYING  Q FILE 
STOP 

31.901  CP  SECONDS  EXECUTION  TIME 
COMMAND-  LOGOUT  (CR) 

CPA  32.616  SEC 

SS  33.691  SEC 

EST.  SYSTEM  COST  $ 6.28 

EST.  CONNECT  COST  $ 0.50 

CONNECT  TIME  0 HRS.  12  MIN. 

11/22/77  LOGGED  OUT  AT  09.39.08. 


Figure  Al.  (continued) 
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energy  data  for  data  point  1331  - FORT  CARSON 
BUILDING  1953 


FEBRUARY  1977 

ELECT 


DAY  KWH 


1 

434.6 

0.0 

? 

451.7 

0.0 

3 

452.5 

0.0 

4 

458.9 

0.0 

5 

484.3 

0.0 

6 

501.0 

0.0 

7 

443.4 

0,0 

8 

436.9 

0.0 

9 

423.2 

0.0 

10 

434.0 

0.0 

11 

423.8 

0.0 

12 

364.5 

0.0 

13 

342.9 

0.0 

14 

344.4 

0.0 

15 

422.3 

0.0 

16 

381.4 

0.0 

17 

394.0 

0.0 

IB 

450.1 

0.0 

19 

453.2 

0.0 

20 

447.0 

0.0 

21 

440.9 

0.0 

22 

401.0 

0.0 

23 

392.3 

0.0 

24 

393.1 

0.0 

25 

425.1 

0.0 

26 

413.7 

0.0 

27 

458.4 

0.0 

28 

412.8 

0.0 

monthly 

TOTAL 

11881.6 

0.0 

DAILY 

average 

424.3 

o 

• 

o 

DAILY 

maximum 

501.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


0.0 


0.0 


0.0 


Ftgnic  A2.  Sample  monthly  data  report. 
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ENERGY  DATA  FOR  DATA  POINT  3201  - FORT  HOOD 
BUILDING  GOlOO 


7 APR  1977 


ELECT 

GAS 

HOUR 

KWH 

CU  FT 

1 

i.e 

13.0 

0.0 

2 

1.5 

5.0 

0.0 

3 

1.4 

6.0 

0.0 

4 

1.5 

5.0 

0.0 

5 

1.5 

5.0 

0.0 

A 

1.5 

5.0 

0.0 

7 

1.4 

5.0 

0.0 

fl 

1.3 

5.0 

0.0 

9 

1.6 

65.0 

0.0 

10 

2.4 

95.0 

0.0 

11 

5.1 

29.0 

0.0 

12 

5.7 

27.0 

0.0 

13 

4.6 

24.0 

0.0 

14 

2.6 

28.0 

0.0 

15 

1.7 

42.0 

0.0 

lA 

2.0 

12.0 

0.0 

17 

2.0 

24.0 

0.0 

Ifl 

2.0 

52.0 

0.0 

19 

2.2 

35.0 

0.0 

20 

2.0 

21.0 

0.0 

21 

2.5 

12.0 

0.0 

22 

3.6 

19.0 

0.0 

23 

2.8 

25.0 

0.0 

24 

3.0 

19.0 

0.0 

DAILY 

TOTAL 

57.6 

578.0 

0.0 

hourly 

average 

2.4 

24.1 

0.0 

hourly 

MAXIMUM 

5.7 

95.0 

0.0 

I Figure  A3. 

I 


Sample  daily  data  report. 
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Lv'-li'-J'-lSIM 


ENERGY  DATA 

FOR  DATA  POINT  1293 

- PORT  CARSON 

BUILDING 

1363 

JANUARY 

1977 

MILLION 

INVALID 

DAY 

BTUS 

DATA  (HRS) 

1 

16.321 

0 

? 

15.830 

0 

3 

13.695 

0 

4 

14.258 

0 

S 

16.072 

0 

6 

15.835 

0 

7 

14.206 

0 

8 

17.834 

0 

9 

19.482 

0 

10 

17.851 

0 

11 

15.996 

0 

1? 

15.587 

0 

13 

13.659 

0 

14 

14.395 

0 

15 

14.850 

0 

18 

15.708 

0 

17 

12.614 

0 

18 

12.688 

0 

11.954 

0 

?0 

12.293 

0 

21 

12.287 

0 

22 

11.890 

0 

23 

13.019 

0 

24 

14.348 

0 

25 

13.641 

0 

28 

12.386 

0 

27 

12.093 

0 

28 

14.303 

0 

29 

14.439 

0 

30 

14.283 

0 

31 

12.619 

0 

monthly 

total 

446.434 

0 

daily 

average 

14.401 

daily 

MAXIMUM 

19.482 

Figure  A4.  Sample  monthly  Btu  report. 
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ENERGY  DATA  FOR  DATA  POINT  1293  - FORT  CARSON 
BUILDING  1363 


7 APR  1977 


MILLION 

INVALID 

HOUR 

BTUS 

DATA  (HRS) 

1 

.424 

? 

.450 

3 

.460 

4 

.459 

5 

.474 

6 

.475 

7 

.460 

P 

.394 

9 

.358 

10 

.311 

11 

.298 

1? 

.289 

13 

.287 

14 

.290 

IS 

.273 

16 

.288 

17 

.291 

IB 

.288 

19 

.297 

20 

.314 

21 

.333 

22 

.311 

23 

.364 

24 

.383 

DAILY 

total 

8.572 

HOURLY 

average 

.357 

hourly 

MAXIMUM 

.475 

Figure  AS.  Sample  daily  Btu  report. 
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Efficiency 

The  data  access  and  reports  attainable  from  the 
FFECl  data  base  can  be  less  costly  if  data  access  is 
approached  carefully  and  logically.  The  following 
are  some  guidelines  for  fast  and  inexpensive  execu- 
tion. 

1.  When  accessing  large  amounts  of  either  Btu  or 
non-Btu  data  from  ENERGY,  be  sure  to  request 
data  from  only  one  FFECl  data  point  at  a time.  It  is 
less  expensive  to  change  recorder  number,  calcula- 
tion time,  or  data  than  to  change  data  point. 

2.  Group  all  data  of  the  same  data  point  by  the 
following  rules: 

a.  Separate  requests  into  Btu  and  non-Btu 
categories 


b.  Within  these  categories,  order  the  data  by 
recorder  number  from  low  to  high 

c.  Within  a recorder  number  order  the  data  re- 
quests by  date 

d.  If  dates  within  a recorder  number  overlap 
or  are  duplicated  (i.e.,  daily  request  within  a monthly 
request)  order  the  data  requests  by  calculation  type 
rather  than  by  date. 

3.  Be  careful  to  request  reasonable  dates.  A 
search  for  non-existent  data  is  more  costly  than 
access  of  existing  data. 

4.  It  may  be  helpful  to  request  Btu  data  after 
dates  have  been  checked  with  non-Btu  output  (This 
may  not  always  be  helpful  when  only  Btu  data  is 
needed.) 
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APPENDIX  B: 


Energy  Parameter  Key 


DATA  POINTS  BEING  MONITORED 
(BY  MAJOR  CONSUMER  GROUP) 


Table  B1  lists  all  present  FFECI  monitoring 
points  orga-ized  by  major  consumer  group.  The 
table  provides  a brief  description  of  each  building, 
the  real  property  building  number  at  the  post,  the 
FFECI  data  point  number,  which  includes  the  loca- 
tion, and  the  energy  parameterls)  being  monitored. 
Users  should  refer  to  the  location  and  energy  param- 
eter keys  for  information  regarding  building  location 
and  energy  parameter  type.  Appendix  D presents  a 
detailed  description  of  ♦he  buildings. 

Location  Key 

The  first  digit  of  the  data  point  number  indicates 
the  building  location: 

1 = Fort  Carson 

2 = Fort  Belvoir 

3 = Fort  Hood 


E = Electrical 
G = Gas 


O 

W 

BT 

BH 

CWF 

CWRT 

CWST 

HWF 

HWRT 

HWST 

DHWF 

MWF 

MWRT 

MWST 


= Oil 

= Weatherstation 
= Building  temperature 
= Building  humidity 
= Chilled  water  flow 
= Chilled  water  return  temperature 
= Chilled  water  supply  temperature 
= Hot  water  flow 
= Hot  water  return  temperature 
= Hot  water  supply  temperature 
= Domestic  hot  water  flow 
= Medium  hot  water  flow 
= Medium  hot  water  return  temperature 
= Medium  hot  water  supply  tempera- 
ture 


WF  = Dual  temperature  water  flow 
WFR  = Dual  temperature  water  return  tem- 
perature 

WFS  = Dual  temperature  water  supply  tem- 
perature 


Weather  Parameter  Key 

DBT  = Dry  bulb  temperature 
WBT  = Wet  bulb  temperature 
SOLR  = Horizontal  solar  radiation 
WSPD  = Wind  speed 
WDIR  = Wind  direction 
BPRE  = Barometric  pressure 
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Tabic  Bl 

Data  PolDti  b]!  BulMIng  Type 

FFECI  Paiamctar  Manllaiad 

Ballding  Data  Recorder  by  Chaaael  Nambar 


Deectiplloii 

Namber 

Point 

Number 

1 

2 

3 

Troop  Uoneliig 

Barracks  "T" 

811 

126 

1 

E 

G 

2 

CWF 

CWST 

CWRT 

Barracks  "I" 

1044 

128 

1 

E 

2 

CWF 

CWST 

CWRT 

3 

HWF 

HWST 

HWRT 

Barracks  "H” 

1219 

127 

1 

E 

G 

Barracks  "1" 

1363 

129 

1 

E 

2 

CWF 

CWRT 

CWST 

3 

HWF 

HWST 

HWRT 

Barracks — New 

1951 

132 

1 

DWHF 

2 

CWF 

CWST 

CWRT 

3 

MWF 

MWST 

MWRT 

4 

BTl 

BT2 

E 

5 

E 

E 

E 

Barracks — New 

1953 

133 

1 

E 

2 

CWF 

CWST 

CWRT 

3 

HWRT 

HWST 

HWF 

Barracks— WW  II 

3471 

136 

1 

E 

G 

Barracks— WW  II 

3472 

137 

1 

E 

G 

Barracks 

203 

238 

1 

E 

O 

Barracks 

1464 

228 

1 

E 

Barracks 

2III 

226 

1 

E 

2 

HWST 

HWRT 

HWF 

Barracks 

2203 

223 

1 

E 

Q 

Barracks 

12005 

340 

1 

E 

G 

Barracks 

16008 

339 

1 

E 

G 

Barracks 

27002 

342 

1 

E 

Barracks 

27006 

343 

1 

E 

Barracks 

34006 

346 

1 

E 

Barracks 

34010 

347 

1 

E 

Barracks 

41008 

338 

1 

E 

G 

Barracks 

87015 

335 

1 

E 

Bachelor  Officers’ 

Quarters 

7304 

119 

1 

E 

G 

Bachelor  Officers’ 

Quarters 

470 

221 

1 

E 

2 

O 

O 

Bachelor  Officers’ 

Quarters 

508 

222 

1 

E 

2 

G 

Q 

Bachelor  Officers’ 

Quarters 

36006 

331 

1 

E 

G 

Dining  Facility 

1040 

130 

1 

E 

G 

2 

HWF 

HWST 

HWRT 

Dining  Facility 

1661 

131 

1 

E 

G 

2 

HWF 

HWST 

HWRT 

Dining  Facility 

231 

224 

1 

E 

O 

G 

Dining  Facility 

87017 

333 

1 

E 

G 

2 

CWF 

CWST 

CWRT 

Dining  Facility  and 

Central  Plant 

27004 

341 

1 

E 

G 

G 

Dining  Facility  and 

Central  Plant 

34008 

345 

1 

E 

G 

G 

1 


i 

1 
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Tabic  Bl  (conlinucd) 


FFECI  Parameter  Monitored 


Dcvcriptlon 

Building 

Number 

Data 

Point 

Recorder 

Number 

by  Cbannel  Number 

1 2 3 

Fftmil)!  Housing 

Family  Housing 

17 

no 

1 

E 

G 

Fhiitiiy  Housing 

4644 

122 

1 

E 

G 

Family  Housing 

7022 

115 

1 

E 

G 

Family  Housing 

72b9A 

116 

1 

E 

G 

Family  Housing 

51 

218 

1 

E 

O 

Family  Housing 

452 

216 

1 

E 

O 

Family  Housing 

553 

213 

1 

E 

G 

Family  Housing 

579 

214 

1 

E 

G 

Family  Housing 

922 

207 

1 

E 

Family  Housing 

1501 

211 

1 

E 

G 

Family  Housing 

1551 

210 

1 

E 

G 

Family  Housing 

1663 

204 

1 

E 

G 

Family  Housing 

1689 

205 

1 

E 

G 

Family  Housing 

180 

327 

1 

E 

G 

Family  Housing 

178 

326 

1 

G 

Family  Housing 

5658 

371 

1 

E 

G 

Family  Housing 

5669 

322 

1 

E 

G 

Family  Housing 

6443-1 

324 

1 

E 

G 

Family  Housing 

6449-1 

372 

1 

E 

G 

Family  Housing 

(General  Officers) 

6794 

329 

1 

E 

G 

Family  Housing 

6809 

325 

1 

E 

G 

Family  Housing 

60062 

319 

1 

E 

G 

Family  Housing 

60100 

320 

1 

E 

G 

Admlniatration/Tralnlng 

Administration 

741 

153 

1 

E 

G 

Administration 

1048 

135 

1 

E 

2 

HWF 

HWST 

HWRT 

Administration — WW  II 

1544 

154 

1 

E 

G 

Administration — New 

2060 

134 

1 

E 

2 

CWF 

CWST 

CWRT 

3 

HWF 

HWST 

HWRT 

Administration 

358 

297 

3 

CWF 

CWST 

CWRT 

4 

HWF 

HWST 

HWRT 

5 

E 

E 

E 

6 

O 

BT 

BK 

Administration/ 

Laboratory 

399 

230 

1 

E 

G 

Administration 

16010 

365 

1 

E 

G 

Administration 

27001 

,344 

1 

E 

Administration 

37010 

370 

1 

E 

G 

Administration 

34011 

348 

1 

E 

Post  Headquarters 

1430 

148 

1 

E 

G 

Post  Headquarters 

216 

231 

1 

E 

2 

O 

Post  Headquarters 

1 

361 

1 

E 

G 

Headquarters 

16011 

374 

1 

E 

G 

Headquarters 

37011 

368 

1 

E 

G 

29 


Table  B1  (continued) 


FFECI 


DaU 

Parameter  Monitored 

BuUdlng 

Point 

Recorder 

bj  Chnimel  Nnmbor 

Dcicriptloii 

Nomlwr 

Nunibor 

Number 

1 

2 3 

Communftjr  Sapport  Fadiltiai 

Hnlisted  Open 

Dining  Facility 

12  JO 

145 

1 

E 

G 

Hntisted  Open 

Dining  Facility 

1200 

241 

1 

E 

G E 

RnIKted  Open  Dining 

Facility  (NCO  Mini 

Dome) 

42000 

353 

1 

E 

G 

Enlisted  Personnel 

Service  Club 

121 

356 

1 

E 

G 

Officers’  Open 

Dining  Facility 

7300 

118 

1 

E 

G 

Officers’  Open 

Dining  Facility 

20 

219 

1 

E 

2 

O 

O 

Commissary 

1525 

143 

1 

E 

G 

Commissary  Annex 

3572 

149 

1 

E 

G 

Commissary 

238 

220 

1 

O 

2 

O 

Commissary 

50001 

354 

1 

E 

2 

G 

Swimming  Pool 

182 

227 

1 

E 

2 

O 

O 

Theater 

2120 

239 

1 

E 

O 

Community  Center 

108 

362 

1 

E 

G 

Four  Seasons  Cafe 

136 

330 

1 

E 

G 

MainPX 

135 

376 

1 

E 

G 

Branch  PX 

87008 

336 

1 

E 

2 

WF 

WST  WRT 

Gymnasium 

12018 

363 

1 

E 

G 

Gymnasium 

37010 

364 

1 

E 

G 

Field  House 

23001 

375 

1 

E 

G 

ProdDctfoB/Malntenaiiec 

Laundry 

402 

146 

1 

E 

Laundry  Steam  Plant 

403 

146 

1 

G 

Laundry 

611 

240 

1 

E 

Maintenance  Shop 

2492 

139 

1 

E 

G 

Maintenance  Shop 

2992 

138 

1 

E 

G 

Maintenance  Shop 

8000 

140 

1 

E 

G 

Maintenance  Shop 

4617 

352 

1 

E 

G 

Maintenance  Shop 

9529 

349 

1 

E 

G 

Maintenance  Shop 

30015 

373 

1 

E 

2 

G 

Maintenance  Shop 

32016 

350 

1 

E 

G 

Maintenance  Shop 

40001 

351 

1 

G 

2 

E 

E E 

Motor  Pool 

1949 

234 

1 

E 

2 

E 

30 


Table  BI  (continued) 


FFECI 

Data  Panunater  Monltoivd 


D«ariipttoa 

Building 

Number 

Point 

Numbar 

Racordar 

Numbar 

bjr  Channal  Numbar 

1 2 3 

Medical/ DenUl 

Dispensan 

l(X)7 

147 

1 

E 

G 

Dispensary 

24001 

3.S8 

1 

E 

G 

Dispensary 

31002 

359 

1 

E 

G 

Hinpitat 

V)71 

232 

1 

E 

E 

Hospita) 

.3t)000 

357 

1 

E 

Dental  Clinic 

1090 

233 

1 

E 

2 

HWRT 

HWF  HWST 

Denial  C linic 

330 

.360 

1 

E 

G 

StorafC 

Stnraj^e 

237 

152 

1 

E 

G 

Sti  rage  and  Shop 

1304 

151 

1 

E 

G 

Warehinise 

335 

236 

1 

E 

Warehouse 

1108 

235 

1 

E 

2 

O 

Warehouse 

49015 

366 

1 

E 

G 

UdlltlM  Dktribadon 

Feetier — I 

102 

1 

E 

Feeder — 2 

102 

1 

E 

Feeder — 3 

104 

1 

E 

Feeder — 4 

104 

1 

E 

Feeder — S 

lO’ 

1 

E 

Feeder— 6 

106 

1 

E 

Feeder — 7 

107 

1 

E 

Feeder — ^ 

106 

1 

E 

Feeder — 1 

301 

2 

E 

Feeder — 2 

301 

4 

E 

Feeder — 3 

301 

5 

E 

Feeder — 4 

301 

6 

E 

Feeder — 5 

.101 

6 

E 

Feeder — n 

,101 

2 

E 

Feeder — 7 

301 

1 

E 

Feeder — 8 

.101 

6 

E 

Feeder--^ 

.101 

3 

E 

Feeder — 10 

.101 

4 

E 

Feeder—  1 1 

301 

4 

E 

l-ceder— 1 2 

.101 

5 

E 

Feeder — 13 

.101 

2 

E 

Feeder — 14 

K)l 

1 

E 

Feeder — 15 

.101 

5 

E 

Feeder — Ih 

.101 

1 

E 

Airfield 

141 

1 

E 

Family  7220 

100  Units 

112 

1 

E 

Family  Hs(( — 4f>29 

t>4  Units 

120 

1 

E 

Family  Hs« — 72^0 

4 Units 

114 

1 

E 

Family  Msg  Units 

27  Units 

104 

1 

E 

Fam  Hsg  Feeder 

20.1 

1 

E 

Fam  Hsg  Feeder 

206 

1 

E 

Fam  Hsg  Feeder 

209 

1 

E 

Fam  Hsg  Feeder 

212 

1 

E 

Fam  Hsg  Feeder 

215 

1 

E 

Barracks  Feeder 

2117 

225 

1 

E 

Substatum  C'KT7 

,3067 

217 

1 

E 

2500  KVA  Transformer 

.1072 

201 

1 

E 

Table  B1  (continued) 


FFECI 

Deta  Paramalar  Moollocad 

Building  Folnl  Recorder  b;  Channel  Number 


Deecrlpdon 

Number 

Number 

Number 

' 

] 

3 

UUIIIlea  Dtalribulloo  (continued) 

FDR  1«K)  Area 

.1072 

201 

1 

E 

Transformer  Vault 

242 

1 

F. 

Administration  Feeder 

229 

1 

E 

Post  Pump  Station 

6898 

J67 

1 

E 

Central  Energy 

10006 

Plant  and 

and 

337 

1 

E 

E 

E 

Barracks 

10007 

2 

E 

G 

G 

Central  Plant 

87018 

332 

1 

E 

E 

E 

2 

E 

G 

G 

3 

CWF 

CWST 

CWRT 

4 

CWF 

CWST 

CWRT 

5 

CWF 

CWST 

CWRT 

6 

WF 

WRT 

Reg  ST-West 

317 

1 

E 

TranvRbAAF 

318 

1 

E 

Pershing  Park  Feeder 

321 

1 

E 

Chaffe  Village  Feeder 

323 

1 

E 

McNair  Village  Feeder 

328 

1 

E 

Weather 

Fort  Carson 

1% 

1 

DBT 

DPT 

SOLR 

2 

WSPD 

WDIR 

BPRE 

Fort  Belvoir 

2% 

1 

DBT 

DPT 

SOLR 

2 

WSPD 

WDIR 

BPRE 

Forf  Hood 

396 

1 

DBT 

DPT 

SOLR 

2 

WSPD 

WDIR 

BPRE 

I 

I 

i 
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APPENDIX  C: 


DATA  POINTS  BEING  MONITORED 
(BY  INDIVIDUAL  POST  AND  BY  MAJOR 
CONSUMER  GROUP) 

Tables  Cl  through  C3  list  all  present  FFECl 
monitoring  points  organized  by  major  consumer 
group.  The  tables  provide  a brief  description  of  each 
building,  the  real  property  building  number  at  the 
post,  the  FFECl  data  point  number,  which  includes 
the  location,  and  the  energy  parameters)  being 
monitored.  Users  should  refer  to  the  location  and 
energy  parameter  keys  for  information  regarding 
building  location  and  energy  parameter  type. 
Appendix  D presents  a detailed  description  of  the 
buildings. 

Location  Key 

The  first  digit  of  the  data  point  number  indicates 
the  building  location: 

1 = Fort  Carson 

2 = Fort  r -Ivoir 

3 = Fort  Hood 


Energy  Parameter  Key 

E = Electrical 
G = Gas 
O = Oil 

W = Weatherstation 
BT  = Building  temperature 
BH  = Building  humidity 
CWF  = Chilled  water  flow 
CWRT  = Chilled  water  return  temperature 
CWST  = Chilled  water  supply  temperature 
HWF  = Hot  water  flow 
HWRT  = Hot  water  return  temperature 
HWST  = Hot  water  supply  temperature 
DHWF  = Domestic  hot  water  flow 
MWF  = Medium  hot  water  flow 
MWRT  = Medium  hot  water  return  temperature 
MWST  = Medium  hot  water  supply  tempera- 
ture 

WF  = Dual  temperature  water  flow 
WFR  = Dual  temperature  water  return  tem- 
perature 

WFS  = Dual  temperature  water  supply  tem- 
perature 


Woathor  Parameter  Key 

DBT  = Dry  bulb  temperature 
WBT  = Wet  bulb  temperature 
SOLR  = Horizontal  solar  radiation 
WSPD  = Wind  speed 
WDIR  = Wind  direction 
BPRE  = Barometric  pressure 


I 


i 
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Tabic  Cl 

Data  Pobila  al  Fort  Canoa  bj  Balldlng  Tjrpc 


r 


FFECI 
Balldlng  Data 


DcacripUon 

Nambor 

Point 

Troop  Hombig 

Barracks  “T' 

811 

126 

Barracks  “1” 

1044 

128 

Barracks  “H" 

1219 

127 

Barracks  "I" 

1363 

129 

Barracks — New 

1951 

132 

Barracks — New 

1953 

133 

Barracks— WW  11 

3471 

136 

Barracks— WW  11 

Bachelor  Officers’ 

3472 

137 

Quartets 

7304 

119 

Dining  Facility 

1040 

130 

Dining  Facility 

1661 

131 

Family  Hooalng 

Family  Housing 

17 

no 

Family  Housing 

4644 

122 

Family  Housing 

7022 

115 

Family  Housing 

7269A 

116 

Admlnblratlon/T  raining 

Administration 

741 

153 

Administration 

1048 

135 

Post  Headquarters 

1430 

148 

Administration — WW  11 

1544 

154 

Administration — New 

2060 

134 

Commonlty  Support  Facilltica 

Enlisted  Open 

Dining  Facility 

1230 

145 

Commissary 

1525 

143 

Commissary  Annex 

3572 

149 

Officers’  Open 

Dining  Facility 

7300 

118 

Panunator  Monitoiad 
Racoidar  b;  Cbannal  Naartwt 


Number 

1 

2 

3 

1 

E 

G 

2 

1 

CWF 

E 

CWST 

CWRT 

2 

CWF 

CWST 

CWRT 

3 

HWF 

HWST 

HWRT 

1 

1 

E 

E 

G 

2 

CWF 

CWRT 

CWST 

3 

1 

HWF 

DWHF 

HWST 

HWRT 

2 

CWF 

CWST 

CWRT 

3 

MWF 

MWST 

MWRT 

4 

BTl 

BT2 

E 

5 

1 

E 

E 

E 

E 

2 

CWF 

CWST 

CWRT 

3 

HWRT 

HWST 

HWF 

1 

E 

G 

1 

E 

G 

1 

E 

G 

1 

E 

G 

2 

HWF 

HWST 

HWRT 

1 

E 

G 

2 

HWF 

HWST 

HWRT 

1 

E 

G 

1 

E 

G 

1 

E 

G 

1 

E 

G 

1 

1 

E 

E 

G 

2 

HWF 

HWST 

HWRT 

1 

E 

G 

1 

1 

E 

E 

G 

2 

CWF 

CWST 

CWRT 

3 

HWF 

HWST 

HWRT 

1 

E 

G 

1 

E 

G 

1 

E 

G 

1 

E 

G 
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Table  Cl  (continued) 


Oeacriptfon 

Building 

Number 

FFECI 

DaU 

Point 

Namber 

Recorder 

Number 

1 

Parameter  Monitored 
by  Channel  Number 

1 3 

Production/  Maintenance 

Laundry 

402 

146 

1 

E 

Laundry  Steam  Plant 

403 

146 

1 

G 

Maintenance  Shop 

2492 

139 

1 

E 

G 

Maintenance  Shop 

2992 

138 

1 

E 

G 

Maintenance  Shop 

8000 

140 

1 

E 

G 

Medical/Dental 

Dispensary 

1007 

147 

1 

E 

G 

Storage 

Storage 

237 

152 

1 

•7 

G 

Storage  and  Shop 

1304 

151 

1 

E 

G 

Utilltlee  Dlitrlbudon 

Family  Hsg — 7220 

too  Units 

112 

1 

E 

Family  Hsg — 4629 

64  Units 

120 

I 

E 

Family  Hsg — 7270 

4 Units 

114 

1 

E 

Family  Hsg  Units 

27  Units 

104 

1 

E 

Feeder — 1 

102 

1 

E 

Feeder — 2 

102 

1 

E 

Feeder — 3 

104 

1 

E 

Feeder — 4 

104 

1 

E 

Feeder — 5 

107 

1 

E 

Feeder — 6 

106 

1 

E 

Feeder — 7 

107 

1 

E 

Feeder — 8 

106 

1 

E 

Weatber 

1% 

1 

DBT 

DPT  SOLR 

2 

WSPD  WDIR  BPRE 

2 
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TabkC2 

Data  Point!  at  Fort  Baivolr  bj  Baildln(T]rpa 


I 


FFECl 

Data  Panuneter  Monltorad 


Dcacriptloa 

Balldlng 

Number 

Point 

Number 

Recorder 

Number 

1 

by  Chamwl  Nunber 

2 3 

Troop  Hoofii^ 

Barracks 

203 

238 

I 

E 

o 

Bachelor  Officers’ 

Quarters 

470 

221 

1 

E 

2 

O 

o 

Bachelor  Officers' 

Quarters 

508 

222 

1 

E 

2 

G 

o 

Barracks 

1464 

228 

1 

E 

Barracks 

2111 

226 

1 

E 

2 

HWST 

HWRT 

HWF 

Barracks 

2203 

223 

1 

E 

O 

Dining  Facility 

231 

224 

1 

E 

O 

G 

Family  Homing 

Family  Housing 

51 

218 

1 

E 

0 

Family  Housing 

452 

216 

1 

E 

O 

Family  Housing 

553 

213 

1 

E 

G 

Family  Housing 

579 

214 

1 

E 

G 

Family  Housing 

922 

207 

1 

E 

Family  Housing 

1501 

211 

1 

E 

G 

Family  Housing 

1551 

210 

1 

E 

G 

Family  Housing 

1663 

204 

I 

E 

G 

Family  Housing 

1689 

205 

1 

E 

G 

Admlnistratlon/T  raining 

Post  Headquarters 

216 

231 

1 

E 

2 

O 

Administration 

358 

297 

3 

CWF 

CWST 

CWRT 

4 

HWF 

HWST 

HWRT 

5 

E 

E 

E 

6 

0 

BT 

BH 

Administration 

399 

230 

1 

E 

G 

Commanitj  Support  FaclUtlc! 

Officers'  Open 

Dining  Facility 

20 

219 

1 

E 

2 

O 

O 

Swimming  Pool 

182 

227 

1 

E 

2 

O 

O 

Commissary 

238 

220 

1 

O 

2 

O 

Enlisted  Open 

Dining  Facility 

1200 

241 

1 

E 

G 

E 

Theater 

2120 

239 

1 

E 

O 

Pradnctlon/Malniniancc 

Laundry 

611 

240 

1 

E 

Motor  Pool 

1949 

234 

1 

E 

2 

E 
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Tftbk  C2  (continued) 


Dcfcriptioa 

Building 

Number 

FFECI 

Dnta 

Point 

Nnmber 

Recorder 

Number 

Parameter  Moaitond 
b]r  Channel  Nnmher 

1 2 3 

MadJcal/Orala] 

Dental  Clinic 

low 

233 

1 

E 

2 

HWRT 

HWF  HWST 

Hospital 

3071 

232 

1 

E 

E 

Stonge 

Warehouse 

335 

236 

1 

E 

Warehouse 

1108 

235 

1 

E 

2 

O 

UtIUty  Dbtribudon 

Barracks  Feeder 

2117 

225 

1 

E 

Substation-CKT7 

3067 

217 

1 

E 

25(X)  KVA  Transformer 

3072 

201 

1 

E 

FDR  16(X)  Area 

3072 

201 

1 

E 

Fam  Hsg  Feeder 

203 

1 

E 

Fam  Hsg  Feeder 

206 

1 

E 

Fam  Hsg  Feeder 

209 

1 

E 

Fam  Hsg  Feeder 

212 

1 

E 

Fam  Hsg  Feeder 

215 

1 

E 

Transformer  Vault 

242 

1 

E 

Administration  Feeder 

229 

1 

E 

Weather 

2% 

1 

DBT 

DPT  SOLR 

2 

WSPD 

WDIR  BPRE 

Table  C3 

DaU  PoluU  al  Fort  Hood  by  BnUdlim  Type 


FFECI 

Data  Panunelcr  Monitored 


Building 

Point 

Recorder 

Channel  Namber  1 

Dearrlptlon 

Nnmber 

Number 

Nnmber 

1 

2 

3 

Troop  Houalng 

Barrackt 

12(X)S 

340 

1 

E 

G 

Barrackt 

16008 

339 

1 

E 

G 

Barracks 

27002 

342 

1 

E 

Barracks 

27006 

343 

1 

E 

Barracks 

34006 

346 

1 

E 

Barracks 

34010 

347 

1 

E 

Bachelor  Officers' 

Quarters 

36006 

331 

1 

E 

G 

Barracks 

41008 

338 

1 

E 

G 

1 

Barracks 

87015 

335 

3 

WF 

WST 

WRT  1 

4 

E 

BT 

I 

Dining  Facility  and 

I 

Central  Plant 

27004 

341 

1 

E 

G 

^ 1 

Dining  Facility  and 

1 

Central  Plant 

34008 

345 

1 

E 

G 

G i 

Dining  Facility 

87017 

333 

1 

E 

G 

1 

Family  Honalng 

Family  Housing 

178 

326 

1 

G 

Family  Housing 

180 

327 

1 

E 

G 

Family  Housing 

5658 

371 

1 

E 

G 

Family  Housing 

5669 

322 

1 

E 

G 

Family  Housing 

6443-1 

324 

1 

E 

G 

Family  Housing 

6449-1 

372 

1 

E 

G 

Family  Housing 

(General  Officers) 

6794 

329 

1 

E 

G 

Family  Housing 

6809 

325 

1 

E 

G 

{ 

Family  Housing 

60062 

319 

1 

E 

G 

i 

Family  Housing 

60100 

320 

1 

E 

G 

Admlnltlralion/T  raining 

Post  Headquarters 

1 

361 

1 

E 

G 

Administration 

16010 

365 

1 

E 

G 

Headquarters 

16011 

374 

1 

E 

G 

Administration 

27001 

344 

1 

E 

Administration 

34011 

348 

1 

E 

Administration 

37010 

370 

1 

E 

G 

Headquarters 

37011 

368 

1 

E 

G 

i 

Comrannlty  Support  Facilities 

1 

! 

Community  Center 

108 

362 

I 

E 

G 

i 

Enlisted  Personnel 

h 

Service  Club 

121 

356 

1 

E 

G 

Four  Seasons  Cafe 

136 

330 

1 

E 

G 

Main  PX 

135 

376 

1 

E 

G 

Officers’  Club  Open 

Dining  Facility 

5764 

355 

1 

E 

E 

G 

Gymnasium 

12018 

363 

1 

E 

G 

Field  House 

23001 

375 

1 

E 

G 

; 

Gymnasium 

37010 

364 

1 

E 

G 

1 

Enlisted  Open  Mess 

! 

(NCO  Mini  Dome) 

42000 

353 

1 

E 

G 

! 

Commissary 

50001 

354 

1 

E 

i 1 

2 

E 

Branch  PX 

87008 

336 

1 

E 

2 

WF 

WFS 

WFR  ’ 

38 
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Table  C3  (continued) 


FFECI 

Data  PanuBctor  Monliorad 

Bnllding  Point  Reconler  bj  Channel  Number 


Deecrlption 

Number 

Number 

Number 

1 

2 

3 

Productlon/Malnianaiice 

Maintenance  Shop 

4617 

352 

1 

E 

G 

Maintenance  Shop 

9529 

349 

1 

E 

2 

G 

Maintenance  Shop 

30015 

373 

1 

E 

2 

G 

Maintenance  Shop 

32016 

350 

1 

E 

G 

Maintenance  Shop 

40001 

357 

1 

G 

2 

E 

E 

E 

Medical/ DentoJ 

Dental  Clinic 

330 

360 

1 

E 

G 

Dispensary 

24001 

358 

1 

E 

G 

Dispensary 

31002 

359 

1 

E 

G 

Hospital 

36000 

357 

1 

G 

Storafe 

Warehouse 

49015 

366 

1 

E 

G 

Utility  Dbtribadon 

Post  Pump  Station 

6898 

367 

1 

E 

Central  Energy  Plant 

10006 

and  Barracks 

10007 

337 

1 

E 

E 

E 

2 

E 

G 

G 

Feeder  16 

301 

1 

E 

Feeder  14 

301 

1 

E 

Feeder  7 

301 

1 

E 

Feeder  6 

301 

2 

E 

Feeder  1 

301 

2 

E 

Feeder  13 

301 

2 

E 

Feeder  9 

301 

3 

E 

Feeder  1 1 

301 

4 

E 

Feeder  2 

301 

4 

E 

Feeder  10 

301 

4 

E 

Feeder  3 

301 

5 

E 

Feeder  12 

301 

5 

E 

Feeder  15 

301 

5 

E 

Feeder  8 

301 

6 

E 

Feeder  4 

301 

6 

E 

Feeder  5 

301 

6 

E 

Reg  ST- West 

317 

1 

E 

Trans- R6AAF 

318 

1 

E 

Pershing  Park  Feeder 

321 

1 

E 

Chaffe  Village  Feeder 

323 

1 

E 

McNair  Village  Feeder 

328 

1 

E 

Central  Plant 

87018 

332 

1 

E 

E 

E 

2 

E 

G 

G 

3 

CWF 

CWST 

CWRT 

4 

CWF 

CWST 

CWRT 

5 

CWF 

CWST 

CWRT 

6 

CWF 

CWRT 

Weather 

3% 

1 

DBT 

DPT 

SOLR 

2 

WSPD 

WDIR 

BPRE 
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APPENDIX  0: 


BUILDING  DESCRIPTIONS 
AND  PHOTOGRAPHS 

The  energy  parameters  being  monitored  in  each 
building  are  also  provided  in  the  narrative.  The  facil- 
This  appendix  provides  a narrative  description  ities  are  presented  in  order  by  FFECl  data  point 
and  photograph  of  each  building  being  monitored.  number. 

Fort  Carson.  CO 
Building  I 


Data  Point  110 
-Single-Family  Housing 


Building  H is  one  I'f  a complex  of  single-family 
houses  (buildings  1 through  27)  built  in  1957  for 
senior  field-grade  officers.  I'his  one-story  house  has 
a total  tloor  area  of  1906  sq  ft  (177  nP).  an  overall 
length  of  55.4  ft  (16.9  m).  and  a width  of4.f.3  ft  (1.T2 
nt).  The  total  exterior  wall  area  is  1 753  sq  ft  (163  mO. 
of  which  14  percent  (247  sq  ft  [23  m'j)  is  glass.  The 
combined  U-value  of  the  exterior  wail  is  0.33  Btiis/' 
°F-hr-sq  ft  (1.87  W'  °K-niO.  and  that  of  the  roof 


ceiling  is  0.08  Btus/°F-hr-sq  ft  (0.45  W °K-m0. 

The  house  is  heated  by  a ducted  warm  air  system 
employing  a gas-fired  furnace  of  97.(XX)-Btuh 
(102  (X)0  kj  hr)  bonnet  output  capacity. 

The  energy  parameters  being  monitored  in  this 
building  are  electricity  and  natural  gas. 


Fort  Carson,  CO 
Building  7022 
Data  Point  1 15 
Single-Family  Housing 

Building  7022  is  one  of  the  single-family  houses 
built  in  1957  for  field-grade  officers.  This  one-story 
house  has  a total  floor  area  of  1640  sq  ft  (152'm^),  an 
overall  length  of  54.5  ft  (16.6  m),  anda  w^th  of  41.5 
ft  (12.6  m).  The  total  exterior  wall  area  is  1600  sq  ft 
(149  mO.  of  which  15  percent  (240  sq  ft  [22  m'])  is 
glass.  The  combined  U-value  of  the  exterior  wall  is 
0.30  Btu/°F-hr-sq  ft  (1.70  W/°K-m^),  and  that  of 


the  roof/ceiling  is  0. 10  Btu/°F-hr-sq  ft  (0.57  W/°K- 
mO. 

The  house  is  heated  by  a ducted  warm  air  system 
employing  a gas-fired  furnace  of  98,(XX)-Btuh 
(103  300  kJ/hr)  bonnet  capacity. 

The  energy  parameters  being  monitored  in  this 
building  are  electric  and  natural  gas. 


r 


Fort  Carson,  CO 
Building  7269-A 
Data  Point  1 16 
Family  Housing — Duplex 

This  unit  is  half  of  a duplex  house  built  in  1958  to 
provide  family  housing  for  company-grade  officers. 
The  two-story  unit  has  a total  tloor  area  of  1835  sq  ft 
(170  m'),  including  a full  basement.  This  rectangular 
structure  has  a frontal  width  of  23.2  ft  (7. 1 m)  and  a 
depth  of  26.5  ft  (8.1  m).  The  total  exterior  wall  area 
is  1435  sq  ft  (133  m'),  of  which  10  percent  (142  sq  ft 
[13  m'])  is  glass.  The  combined  U-value  of  the  ex- 
terior wall  is  0.30  Btu/°F-hr-sq  ft  (1.70  W/°K-m'). 


and  that  of  the  rixif/ceiling  is  0.10  Btu/°F-hr  sq  It 
(0.57  W/°K-m^). 

The  unit  is  heated  by  a ducted  warm  air  system 
employing  a gas-fired  furnace  of  64.500-Btuh 
(68  (XX)  kJ/hr)  bonnet  output  capacity. 

The  energy  parameters  being  monitored  m this 
building  are  total  electric  and  natural  gas. 


1 . i|  I C .irsi'ti  t < > 

Kiiililiiit:  ' '<Ki 
1 ).il,i  I’ ■ml  I I '' 

< ( <|Vii  I timiiL'  I .K  iliU 

Kiiililim;  ''Ul  IS  .111  olliii  rs  ii|k  ii  itiiiiiii.'  I.u  iliu 
I'liiKline  sDiisirui'U'il  111  I'ts'i  I his  i.iu- sinrv  hiuk 
siriKiufc  li.is  .1  iKi.il  IliMir  .irc.i  «'l  I'l.iisw  sq  li  il"( 
in'I.  I hc  iMiildmu  ilmKiisuins  .iri.-  Iiiu  ' . I M li 

l4^.0  X ,1-4  in),  pins  .in  nlKsi  ol  ("s  ' • si  li  i^  ' < 
15'  ml.  I ho  louil  oMcnor  «.ill  .iio.i  is  lOiNl  sq  ll  iii4.S 
111'),  ol  u hioli  2h  poiooiil  I Ui.M  sq  li  , I s4  m ' ji  is  ol.iss, 
I ho  '■"Moti  L -\;iliio  III  iho  oslonm  n.ill  is  ii  4" 

! q ll  (2.11"  \V  K m'l.  .iiul  ili.ii  ol  ilu- 

1 0.2,1  Bills  I hi  sqliil  1|  \\  K m i 

I ho  hiiiklim;  is  hoiiloil  itiul  ooolod  In  liio  rool 


moiiiiioil.  p.iok.iooil  qiis-l'irod  hoaling  and  lapiir 
lompiossioii  lolriqoralion  nnils.  I ho  lolal  oapaoilv 
ol  Ills  luo  linns  IS  4i|().(HH)  Bluh  (.'ll"  (K)()  kJ  hr)  and 
M.2.SHI  Bmh  dlKIIKX)  kJ  hr)  hoaiin.q.  Throo  addi- 
lion.il  roll)  nionniod.  paokaqod  qas-l’irod  hoaliny 
.iiid  oi.iporaliso  oooliin;  nnils  wilh  a lolal  oapaoity  ol 
'iixi.iKHl  Blnh  1 1 01.1  (KH)  kJ  hr)  and  1.1..SX)  olni  (h..1 
m mm)  .no  nsod  lo  sii|ipl>  makoup  air  for  tho 
kilshon. 

I ho  onoroi  jiaramolors  hoini;  nionilorod  in  ihis 
hinldiMi;  ,iro  oloolrioilv  and  naliiral  yas. 
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horl  C arson.  C O 
Biiildint;  ''.^()4 
Data  Point  1 14 

Bachelor  Olftccrs'  Diiartcrs  (BOO* 

Buildini;  ’'.^04  is  a BOQ  without  dinitn;  Iticilitics 
built  in  1470.  The  thrcc-storv  structure  is  coniiioscd 
ol'a  priniarv  huildinj;  2.18  x 42  It  l".1  x 1.1  in)  amt  ;i 
wing  ot  55.7  x 42  It  (I  7.0  x 1.1  in).  I'hc  building  has 
a total  Boor  area  ol'.17,|{X)  sq  It  (.1447  m').  which  in- 
cludes a basement  mechanical  room  ol  444  sq  It 
(.10.1  mO.  The  total  exterior  wall  ;irc;i  is  21.405  sq  It 
(20.15  tnO.  ol'which  l(i  percent  (.14(i4  st|  It  |.152  m^|)  is 
glass,  rile  combined  L!-value  ol  the  exterior  wall  is 
()..1I  Btus  °P-hr-sq  It  (l.".^  W ''K-inO.  ;ind  tlnil  ol 
the  tool'  ceiling  is  0.05  Bins  °b'-hr-sq  It  (0.28  W “K- 


I he  building  is  hctiled  by  a inulli-loop.  Iim-tcin- 
perature.  hot-water  system  cmplosing  baseboard 
radiiitors  loctited  tdong  the  inside  pcrtincicr.  Hot 
water  lor  hetiting  is  su|iphcd  In  a boiler  ol  1.28  x 
10'’  Btuh  (1..15  X 10"  kj  hr)  output  capticilv.  V'enli- 
hilion  is  accomplished  through  imli\  idual  xcniilation 
Ians  scr\  ing  each  room. 

rile  energy  parameters  being  monitored  in  this 
building  ;ire  tot;il  eleelrieily  tiiul  natur;il  eas. 
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Fori  C';iisi)n,  C'O 
Buildiiii;4()44 
Data  Poiiii  1 22 
Family  Floiisiiii; — Mulii 

Buikliiit;  4644  is  a onc-storv  I'oiirplcx  house  built 
in  1472.  Each  housint;  unit  has  a typical  width  anil 
depth  of  40.8  and  .W  It  (2.4  and  4.1  m).  respeetively. 
The  units  are  arranged  end  to  end.  resultint;  in  an 
overall  width  of  16.V2  It  (44.7  ni).  The  total  Boor  area 
is  44(X)  sq  ft  (455  niO,  and  the  total  e.xterior  wall  area 
is  3180  sq  ft  (245  niO.  of  which  I 7.5  percent  t556  sq  ft 
[52  m^J)  is  qlass.  fhe  eomhined  U-value  of  the  ex- 
terior wall  is  0.25  Btus'°F-hr-sq  ft  tl.42  W °K-niO; 


thiit  ol  the  roof  eeilitie  is  ().4t)  Btus  F hr-sq  ft  l5. 1 I 
W °K-mO. 

Each  housint;  unit  is  heated  hy  a ducted  warm-air 
system,  each  of  which  employs  lour  pas-llred  fur- 
naces of  l(X).(XK)-Btuh  (105  5(K)  kj  hr)  bonnet  output 
capacity. 

I he  enerqy  parameters  heint;  monitored  in  this 
building  are  total  eleetrieity  and  natural  gas. 


Fort  Carson.  CO 
Building8l  I 
Data  Point  12t) 

Bachelor  F.nlisted  Quarters  With 
Dining  Facilities  (Barracks) 

This  building  is  an  enlisted  barracks  with  dining 
facilities  constructed  in  l')5b.  It  has  a total  floor  area 
of  40.427  sq  ft  (J756  niO.  fhe  building  is  a three- 
story  rectangular  structure  with  a length  of  2b7  ft 
(81  m)  and  a width  of  .19  ft  (12  ni).  plus  a one-storv 
L-shaped  dining  facility  with  an  overall  length  of 
121.7  ft  (.17.1  m)  and  width  of  57.7  ft  (17.6  ni).  It  was 
designed  for  a total  capacity  of  178  personnel.  The 
building  has  7790  sq  ft  (724  mO  of  single  gla/.ed 
windows.  The  combined  U-value  for  the  exterior  wall 
is  0.54  Btu/  °F-hr-sq  ft  (.1.07  W.  °K-nO).  and  that  of 
the  roof  is  0. 14  Btu/°F-hr-sq  ft  (0.79  W,'°K-m0. 


The  structure  employs  a tin-tube  perimeter  radia- 
tion system  for  heating,  with  hot  water  supplied  from 
two  23.4  X lO"  Btuh  (24.7  x lO"  kj/hr)  gas-fired 
boilers.  Cwling  is  supplied  from  chilled  water  piped 
from  a central  plant. 


The  energy  parameters  being  monitored  in  this 
building  include  total  electricity,  natural  gas.  chilled 
water  flow,  and  supply/return  chilled  water  temper- 
ature. 
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Fort  Carson,  CO 

Building  1219 

Data  Point  127 

Bachelor  Enlisted  Quarters 

With  Dining  Facilities  (Barracks) 

Building  1219  is  an  enlisted  personnel  barracks 
With  dining  facilities  constructed  in  1958.  The  build- 
ing is  composed  of  a three-story  I-shaped  barracks 
wing  with  overall  dimensions  of  235.3  x 1 1 7.3  ft 
(71.2  X 35.8  m),  and  a two-story  rectangular  kitchen 
and  dining  wing  of  77.2  x 57.7  ft  (23.5  x 17.6  m). 
The  total  floor  area  is  51,760  sq  ft  (4809  mO,  includ- 
ing a basement  boiler  room  of  1640  sq  ft  (161. 6m0. 

The  building  is  heated  by  fln-tube  radiators  and 
two  air-handling  units.  The  air-handling  units  sup- 


ply 11,200  and  5500  efm  (317  and  156  mVmin)  of 
heated  ventilating  ait  to  the  kitchen  and  mess  hall 
areas,  respectively.  Two  converters  produce  low- 
temperature  (180°  to  200°F  [82°  to  93°C])  hot  water 
from  medium-temperature  (225°  to  350°F  [107°  to 
177°C])  hot  water  generated  by  two  40.68  x 10‘ 
Btuh  (42.92  X lO*  kJ/hr)  gas-fired  boilers. 

The  energy  parameters  being  monitored  in  this 
building  are  electricity  and  natural  gas. 


Fort  Carson,  CO 
Building  1044 
Data  Point  1 28 

Bachelor  Enlisted  Quarters  (Barracks) 

Building  1044  is  an  enlisted  personnel  barracks 
building  built  in  1971.  The  three-story  building  has  a 
total  floor  area  of  42,683  sq  ft  (3%5  mO,  which  in- 
cludes a partial  basement  of  2030  sq  ft  (189  mO.  The 
total  exterior  wall  area  is  10,230  sq  ft  (950  mO,  of 
which  40  percent  (4080  sq  ft  [3.79  m'])  is  composed 
of  windows  and  other  glass  areas.  The  combined 
U-value  of  the  exterior  wall  is  0.50  Btu/°F-hr-sq  ft 
(2.8  W/°K-m0.  and  that  of  the  roof  is  0.13  Btu/ 
°F-hr-sqft(0.74  W/°K-m0. 

Heating  of  the  three  floors  is  accomplished  by  tin- 
tube  radiators  located  along  the  perimeter.  Hot 
water  for  heating  is  obtained  from  a shell-and-tube 
water-to-water  converter  with  a capacity  of  1.9  x 
10“  Btuh  (2.0  X 10“  kJ/hr).  The  converter  pro- 
duces low-temperature  (180°  to  200°F  [82°  to  93°C]) 


hot  water  from  medium-temperature  (225°  to  350°F 
[107°  to  177°C])  hot  water  supplied  from  a central 
plant.  Two  fans,  each  with  63,000  cfm  (1783 
mVmin)  capacity,  provide  ventilation  for  the  three 
floors. 

The  basement  is  served  by  a medium-temperature 
hot  water  heating  and  ventilating  unit  with  a capac- 
ity of  262,000  Btuh  (276  410  kJ/hr)  and  4130  cfm 
(117  mVmin).  It  also  includes  an  exhaust  fan  of 
4000  cfm  (113  mVmin).  Cooling  is  supplied  by  a 
central  plant. 

The  energy  parameters  being  monitored  in  this 
building  include  electricity  and  chilled  and  hot  water 
flow  and  supply/return  temperature. 


Fdi  t C'arMin.  C’O 
BuiKliiit;  I 
Data  I’ottit  1 29 

Bachelor  Hnlislccl  yiiartcrs  (Barracks) 

Building  I.1(i2  is  an  enlisted  personnel  htirraeks 
huilding  built  in  l%(i  and  recently  iinHlilied.  The 
three-story  building  has  a total  lloor  area  of  42,tib2 
sq  It  (39b5  nr'),  which  includes  a pttrtial  basenieni  of 
2()2()  sq  It  (I89  in').  The  total  e.xterior  wall  area  is 
10.2.10  sq  ft  (950  niO,  ol  w hich  40  percent  (4080  st|  ft 
|.1''9  in'|)  is  composed  of  windows  and  other  glass 
areas.  1 he  combined  U-value  of  the  e.xterior  wall  is 
0.50  Bttts/°K-hr-sq  ft  (2.84  W °K-m').  atul  th;it  of 
the  roof  is  0.1,1  Btus  ' °F-hr-sq  ft  (().‘'4  W °K-m'). 

Heating  of  the  three  Boors  is  accomplished  by  Bn- 
tube  radiators  located  along  the  perimeter.  Hot 
water  ftir  heating  is  obtained  from  a shell-and-tube 
water-to-water  converter  w ith  a capacity  of  1 .9  x lO" 
Bttih  (2.0  X 10'’ kJ  hr),  file  converter  produces  low - 
temperattire  (180°  to  20()°F  (82°  to  9.1°C|)  hot  water 


from  medium-tem|)erature  (225°  to  .1.5()°F  (107°  to 
^^“('l)  hot  water  supplied  from  a central  plant. 
I wo  fans,  each  with  ().1.(X)0  elm  (I  "’8.1  in'  min)  ca- 
pacity. provide  ventilation  for  the  three  Boors. 
Chilled  water  is  supplied  to  the  fatis  from  a central 
plant. 

I he  Ixiseinent  is  served  by  a inediiim-temperature 
hot  water  heating  anti  tentihiting  unit  with  a capac- 
ity ol  2ti2.(KK)  Btiih  (2'(i4l()  kJ  hr)  and  41.10  elm 
(II  m'  min).  I(  also  includes  an  exhaust  fan  of 
4(KK)  efin  ( 1 1 ,1  m ' min). 

I he  energy  partimeters  being  monitored  in  this 
btiiltling  inehide  eleetrieity.  chilled  water  Bint, 
medium-tempertitiire  hot  water  Bow.  and  the  chilled 
and  hot  water  supply  and  return  teinpertitures. 
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Ml'  mill)  loKil  capacily.  A lomcriL'r  produces  low- 
Icmpcraliirc  ( IfsO'’  to  2()()°K  1X2“  to  42  ('|)  hot  water 
lor  the  iietitiiyi;  imits  Iroiti  iHeduMii-teni|ierature 
(225  to  250  h 1102'’  to  imi  water  t;eticrated 

li>  ;i  1.55  X 10"  Btuh  (l.()4  x 10’  kJ  hr)  low-pres- 
sure, gas-fired  hoiler. 

1 lie  energy  parameters  lieiiig  monitored  in  this 
huilding  are  eleetrieity.  nattiral  gas.  and  low-temper- 
ature,  liot-water  How  and  supply  returti  tempera- 
tures. 


fort  C'arsoti.  CO 
Building  1040 
Data  Point  l.V) 

Htilisteil  Dinitig  facility 


Buildittg  1040  is  a eonsohilatetl  iliiimg  laeility  lor 
live  eompaiiies  etnislrueteil  in  |4'|,  I he  one-story 
brick  ami  masotirv  structure  luis  an  twertill  letigth 
atui  width  of  12ti.2  and  bn. 2 It  (41.5  and  2().2  m).  re- 
speetivelv.  I he  total  lioor  tirea  is  I2.2‘’0  sq  It  (1222 
nr),  w hieh  includes  nicv/aninc  tirea. 


Keatitig  is  aeeoiiiplished  by  lin-tubc  ratliators 
locatetl  along  the  perimeter  aiul  three  tiir-haiidliiig 
utiits  with  ti  total  eapacity  of  1.02  x 10'  Btuh  (1.04 
X l()"k.l  hr),  attd  1 4.000  efm  (528  111 ' min).  Ventila- 
tion is  prtnided  by  two  fans  with  22.()(X)  cliii  (I40n 


Fort  Carson,  CO 
Building  1661 
Data  Point  131 
Enlisted  Dining  Facility 

> Building  1661  is  a consolidated  dining  facility  for  min).  A converter  produces  low-temperature  (180° 

live  companies  constructed  in  1967.  The  one-story  to  200°F  [82°  to  93°C])  hot  water  for  the  heating 

brick  and  masonry  structure  has  an  overall  length  units  from  medium-temperature  225°  to  350°F 

and  width  of  136.2  and  86.3  ft  (41.5  and  26.3  m).  The  [107°  to  177°C])  hot  water  generated  by  a 1.55  x 

total  floor  area  is  13.270  sq  ft  (1233  mO,  which  in-  lO*  Btuh  (1.64  X 10‘  kj/hr)  low-pressure  gas-fired 

eludes  mezzanine  area.  boiler. 

Heating  is  accomplished  by  fin-tube  radiators  The  energy  parameters  being  monitored  in  this 
located  along  the  building  perimeter  and  three  air-  building  are  electricity,  natural  gas,  and  low-temper- 

handling units  with  total  capacity  of  1.03  x 10“  ature  hot  water  flow  and  supply/return  temperature. 
Btuh  (1.09  X 10“  kJ/hr),  and  19,000  cfm  (538  mV 


i 


Building  1951  is  a modular-type  enlisted  person- 
nel barracks  building  constructed  in  1974.  The 
three-story  building  is  composed  of  two  modules 
connected  by  a breezeway.  Each  module  is  made  up 
of  two  46-ft  (14  m)  deep  x 38.7-ft  (11.8  m)  wide 
structures  connected  by  a 16  X 16  ft  (5  x 5 m) 
lounge.  The  total  floor  area  of  the  building  is  21,280 
sq  ft  (1977  mO.  The  total  exterior  wall  area  is  19,925 
sq  ft  (1851  mO.  of  which  12  percent  (2398  sq  ft 
[223  m^])  is  glass.  The  combined  U -value  of  the 
exterior  wall  is  0.38  Btu/°F-hr-sq  ft  (2.16  W/°K-m^), 
and  that  of  the  roof  is  0. 1 1 Btu/°F-hr-sq  ft  (0.62  W/ 
°K-mO. 


Heating  and  cooling  are  accomplished  by  individ- 
ual fan-coil  units  located  in  each  room,  corridor,  and 
lounge.  Hot  and  chilled  water  are  supplied  from  a 
central  plant.  A converter  is  used  to  produce  low- 
temperature  (180°  to  200°F  [82°  to  93°C])  hot  water 
for  the  fan-coil  units. 

The  energy  parameters  being  monitored  in  this 
building  include  electricity,  high-temperature  hot 
water  flow,  medium-temperature  hot  water  flow, 
chilled  water  flow,  and  the  supply/return  tempera- 
tures for  each.  Building  temperature  and  humidity 
for  each  floor  and  the  domestic  hot  water  How  are 
also  being  monitored. 


Fort  Carson,  CO 
Building  1951 
Data  Point  132 

Bachelor  Enlisted  Quarters  (Barracks) 


Fort  Carson.  CO 
Buildini;  1^)33 
Data  Point  133 

Bachelor  Hnlisteci  Ouarters  (Barracks) 

Building  l')53  is  a modular-type  enlisted  person- 
nel barracks  constructed  in  1474.  The  three-storv 
building  is  composed  ot  two  ntodules  connected  by  a 
breezeway.  Fiaeh  module  is  made  up  ot  twodb-l't  (14 
m)  deep  x 38.7-t't  (11.8  m)  wide  structures  eon- 
nected  by  a lb  x lb  ft  (5x5  m)  lounge.  The  total 
tloor  area  of  the  building  is  21.280  sq  ft  (1977  mO. 
The  total  exterior  wall  area  is  19.925  sq  ft  (1851  mO. 
of  which  12  percent  (2398  sq  ft  (223  m^|)  is  glass.  I'he 
combined  U-value  of  the  exterior  wall  is  0.38  Btus/ 
°F'-hr-sq  ft  (2.1b  W/°K-mO.  and  that  of  the  roof  is 
0.1  I Btu  °F-hr-sq  ft  (().b2  W/°K-mO. 


Heating  and  eooling  are  accomplished  by  individ- 
ual fan-coil  units  located  in  eaeh  room,  corridor,  and 
lounge.  Hot  and  chilled  water  are  supplied  front  a 
central  plant.  A converter  is  used  to  produce  low- 
temperature  (180°  to  20()°F  182°  to  93°C])  hot  water 
for  the  fan-coil  units. 

The  energy  parameters  being  monitored  in  this 
building  include  electricity,  medium-temperature 
hot  water  How.  chilled  water  How.  and  chilled  and 
hot  w ater  supply 'return  temperatures. 


I Building  2060 

Data  Point  134 
Administration  Building 

' Building  2060  is  a two-battalion  headquarters  and  from  a shell-and-tube  water-to-water  converter  with 

i classroom  building  built  in  1974.  The  one-story  a capacity  of  910,000  Btuh  (960  050  kj/hr).  The  con- 

i structure  has  a ground  floor  area  of  18,770  sq  ft  verter  prcxiuces  low-temperature  (180°  to  2(X)°F 

] (1744  mO  and  a basement  area  of  3330  sq  ft  (309  [82°  to  93°C])  hot  water  from  medium-temperature 

I mO.  The  length  and  width  are  259  and  77  ft  (79  and  (225°  to  350°F  [107°  to  177°Cj)  hot  water  supplied 

23  m),  respectively.  The  total  exterior  wall  area  is  from  a central  plant.  Chilled  water  for  cooling  is  also 

I 8235  sq  ft  (765  mO,  of  which  9 percent  (733  sq  ft  supplied  from  a central  plant. 

[65  m'j)  is  composed  of  single-glazed  windows.  The 

combined  U-value  of  the  exterior  wall  is  0.38  Btu/  Heating  of  storage  and  mechanical  rooms  on  the 

°F-hr-sq  ft  (2.16  W/°K-m0,  and  that  of  the  roof/  first  floor  is  accomplished  by  unit  heaters.  A second 

ceiling  is  0.04  Btu/°F-hr-sq  ft  (0.23  W/°K-m0.  air-handling  unit  provides  heating  and  ventilation 

, for  the  basement, 

i Heating  and  cooling  of  office  and  classroom 

I spaces  on  the  first  floor  are  accomplished  by  a multi-  The  energy  parameters  being  monitored  in  this 

zone  dual-duct  system.  Space  temperature  in  each  building  include  electricity,  medium-temperatuie 

zone  is  maintained  by  mixing  dampers  modulated  by  hot  water  flow,  chilled  water  flow,  and  hot  water  and 

zone  thermostats.  Hot  water  for  heating  is  obtained  chilled  water  supply/return  temperatures. 


Fort  Carson,  CO 
Building  KMX 
Data  Point  1.15 
Administration  Buililing 


Building  KMX  is  a two-liattalion  headquarters  and 
elassrooni  huilding  built  in  I9‘’l.  The  one-story 
strueture  has  a total  floor  area  of  1 I ,'^d()  sq  ft  (1 1 14 
nf'),  with  length  of  I 7X  ft  154  ni)  and  ividlh  of  il  ft 
l2.1  in).  I he  total  exterior  wall  area  is  7,100  sq  ft  (h7X 
nd).  of  whieh  X.X  pereent  th42  sq  ft  IbO  ndj)  is  eoni- 
posed  of  single-gla/ed  windows  and  other  ghiss 
areas.  I he  eomhined  U-value  of  the  exterior  wall  is 
0.27  Btus  °F-hr-sq  ft  (1.5.1  W '’K-inO.  and  that  of 
the  roof  eeiling  is  O.OX  Btus  °F-hr-sq  ft  (0.45  W/ 
°K-niO. 


The  heating  system  eonsists  of  a water-to-water 
eonverter.  ftn-tube  radiators,  eonveetors.  and  fan- 


eoil  units,  I he  eonverter  produees  low -temperature 
(I'-M)  F IXX^C'I)  hot  water  for  the  terminal  units  from 
medium-temperature  (225°  to  ,1.‘1()°F  |K)7°  to 
1 77°('))  hot  water  supplied  from  a eentral  plant. 


I'he  energy  parameters  being  monitored  in  this 
building  inelude  the  eleetrieitv.  medium-tempera- 
ture hot-water  How.  and  supply  return  water  tem- 
peratures. 


Cooling  is  aeeomplished  by  three  air  handling 
units  su])plied  with  ehilieti  water  from  a 5X.(i-ton 
(5.1.2  t)  refrigeration  unit  with  an  air-eooled  eon- 
denser. 


I I'l  l C .irsiMi.  ( ( ) 

|{iiililinL:s  W'l  .irul  I~  ’ 

1 ),il.i  I’oiiil',  I ,'(<  ,nul  I 

IJ.iclk'lor  1 iilisU'il  (.)uaiiers  I H.ii  r.uks  \\  \\  III 

l{lliMllli;^  aiul  aiv  i-tilislcd  pcrsuiiiK'l 

Iniir.K'ks  (.onsliiKU'il  mi  hMJ.  lak'li  iU(i-Mor\  Iniilil- 
uia  lias  a iMlal  Umim  aiwi  ol  s,^|()  sl|  Ii  t-ldS  iir'),  an 
mcrall  IcmciIi  oI  do  u ml,  and  uidlli  ol  2d..s  li 
l'(.l)  ml.  I he  mud  kail  area  is  4I.S.^  sq  ll  l.kNd  nr),  nl 
khieh  II  peieeiil  (4(is  si.|  ll  14,>  m '|)  is  plass.  i he 
eombined  L -\ahie  ol  ihe  exterior  u.dl  is  (l.,^4  Kills 
I'  hr-scj  ll  ll.d.^  K-m’l,  ami  lhal  ol  ihe  rool' 
eeiliiie  is  0.  J I Kins  l--hr-si.|  li  1 1 . 1 d V\'  K -nr’l. 


laeh  hnildini;  is  healed  In  a 2.kd,00l)-iKi;h 
12".^  24.'s  k.l  hr)  eas-lireii  holler  dueled  warm  air 
sislem  einploxnip  a cas  I'lied  linnaee.  I he  Iniddinps 
ha\e  iup  .dr  eondilioiniip. 

Ihe  enerpx  paramelers  heime  moniiored  in  these 
buildmps  .ire  eleelrieilx  and  iialural  >eas. 


i on  C'cirson.  ( () 

Hiiiltliiiu  2’-W2 
t);il;i  I’oiill  I2H 
M Shop 

Biiikiiiic  2‘h»2  is  a lialtalion  nunor  repair  shop 
Iniill  ill  rile  l.-shapeit  one-siorv  Iniildiiie  has  a 

total  ^rotiiul  lloor  area  ol  2 1 .OtiO  st|  It  ( I h5()  nr'),  phis 
iiie//aniiie  lloor  area  ol  S'SI)  sq  It  t5.1~  nd).  I he 
IniiUlinp  dinteiisioiis  are  I5I  x (lO  It  I4(>  x IS  in) 
and  ,100  X 40  It  (41  x 12  m). 

Hetitiiii;  is  aeeoinplishetl  In  Hn-ttihe  raditilors 
loeated  alonr;  the  peritneter  of  the  Iniilditn,;  titid  by 
unit  heaters  loeated  in  the  shop  area,  four  uasdired 


lentihition  iitiits  with  a total  eapaeitx  ol  "’.SO.tHK) 
llliih  (^41  2.S0  k.l  hr)  and  lO.SOO  elm  i.lOti  m'  min) 
provide  ventilation  to  the  shop  area,  I wo  uasdlred 
hot  water  boilers  with  eapaeities  of  ,1.,1“  and  4..S  x 
It)'"  Btiih  (4,4()  and  4.~,S  x 10'  k,l  hr).  res|)eeti\eK . 
sti()[)l\  hot  water  to  the  heatinr;  units. 


I he  enerpy  ptirameters  beinp  monitored  in  this 
Iniildine  are  eleetrieal  and  mitiiral  i;as  eonsiim|ition. 


l-'orl  C';itsi)ii.  C'O 
Buililiiii;  24^)2 
D;ita  I’oiiil  124 
Maintciumcv  Shop 

Biiildini;  2442  is  a hallaiion  iiuilor  repair  sliop 
buih  in  146(1.  The  L-shapeil  onc-storv  Imikiint;  has  a 
total  yrtnitid  floor  area  ol  21,060  sq  ll  (|45t)  niO.  |)his 
tiiLV/anine  lloor  area  ot  5^60  sq  It  (5.t~  mO.  1 he 
huikiini;  diniensions  are  151  x (lO  It  (46  x 1«  ni) 
and.KK)  x 40  0(41  x 12  m). 

Heatint;  is  aeeom|ilisheii  by  (lii-liibe  radiators 
loeated  alonq  the  perimeter  ol  the  biiildim;  and  iiiiit 
heaters  loeated  in  the  shop  ;irea.  Four  yas-llred 


venlilalioii  iittits  with  a total  etipaeily  ol  ^.SO.IKK) 
Bliih  (’’41  250  kj  hr)  anil  lO.bOO  elm  (.106  m‘  min) 
provide  vetitiiation  to  the  shop  area.  I wo  gas-llred 
hot  Mater  boilers  ivith  eapaeities  ol  and  4.5  X 
!()'■  Btuh  t4.4()  and  4. ’’5  x 10'  kJ  hr),  respeetiveb. 
supply  hot  water  to  the  heatitie  units. 

The  enerqy  parameters  beini;  monitored  in  this 
buiklint;  are  eleetrieity  and  nalurtd  etiseonsumption. 


Fort  Carson.  CO 
Building  8000 
Data  Point  140 
Maintenance  Shop 

Building  8000  is  a consolidated  field  maintenance  hot  water  boilers  of  3.6,  3.6,  and  1.5  x 10"  Btuh 

shop  built  in  1971.  The  building  has  a total  floor  (3.8,  3.8.  and  1/6  x 10"  kJ/hr)  capacities  supply 

area  of  252,808  sq  ft  (23  486  mO,  which  includes  a hot  water  to  the  heating  units, 

second  floor  area  of  38,407  sq  ft  (7213  niO.  The  over- 
all dimensions  of  the  building  are  685  x 38.5  ft  The  energy  parameters  being  monitored  in  this 

(209  X 12  m).  building  are  electrical  and  natural  gas  consumption. 

Heating  is  accomplished  by  fin-tube  radiators, 
unit  heaters,  and  gas-fired  ventilation  units.  Three 


Fort  Carson.  CO 
Building  1525 
‘ Data  Point  143 

,,  Commissary 

Building  1525  is  a commissary  constructed  in 
1974.  This  one-story  masonry  structure  has  a length 
and  width  of  416  and  192  ft  (127  and  59  m),  respec- 
tively. The  total  floor  area  is  81.455  sq  ft  (7567  m^). 
including  mezzanine  areas.  The  total  exterior  wall 
area  is  25.184  sq  ft  (2340  mO.  of  which  3 percent 
(672  sq  ft  [62  m^])  is  glass.  The  combined  U-value  of 
. the  exterior  wall  is  0.17  Btu/°F-hr-sq  ft  (0.96  W/ 

I °K-mO,  and  that  of  the  roof/ceiling  is  0.13  Btu/°F- 

I hr-sqft(0.74W/°K-m0. 

I The  building  is  heated  and  cooled  by  five  air- 


handling units.  The  total  capacity  of  the  units  is  1.03 
X 10"  Btuh  (1.09  X 10“  kJ/hr)  heating  and  1.15 
X 10"  Btuh  (1.21  X 10"  kJ/hr)  cooling.  Additional 
fin-tube  radiators,  unit  heaters,  and  convectors  are 
used  for  heating.  One  gas-fired  boiler  with  an  output 
capacity  of  1.80  X 10"  Btuh  (1.90  x 10"  kJ/hr) 
supplies  low-temperature  (200°F  [93°C])  hot  water 
to  the  heating  units. 

The  energy  parameters  being  monitored  in  this 
building  are  electricity  and  natural  gas. 


Fort  Carson,  CO 
Building  1230 
Data  Point  145 

Enlisted  Open  Dining  Facility 

Building  1230  is  an  enlisted  personnel  club  con- 
structed in  1959.  This  one-story  masonry  structure 
has  a total  floor  area  of  26,732  sq  ft  (2483  m')  and 
overall  dimensions  of  256.3  x 147.3  ft  (78.1  x 
44.9  m).  The  total  exterior  wall  area  is  15,142  sq  ft 
(1407  m^),  of  which  16  percent  (2386  sq  ft  [222  mM) 
is  glass.  The  combined  U-value  of  the  exterior  wall  is 
0.29  Btu/°F-hr-sq  ft  (1.65  W/°K-m'),  and  that  of 
the  roof  is  0.10  Btu/°F-hr-sq  ft  (0.57  W/°K-mO. 

The  building  is  heated  and  ventilated  by  five  air- 


handling units  with  total  capacity  of  3.2  x lO'’  kJ/ 
hr)  and  45„340  cfm  (1283  mVmin).  Additional  unit 
heaters  with  a total  capacity  of  175,440  Btuh 
(185  089  kJ/hr)  serve  the  vestibules  and  kitchens. 
Two  gas-fired  low-pressure  (15  psig  (103  kPa])  boil- 
ers. each  with  a capacity  of  50.2  x 10“  Btuh  (53.0 
X 10“  kJ/hr),  supply  steam  to  the  air-handling 
units  and  unit  heaters. 

The  energy  parameters  being  monitored  in  this 
building  are  electricity  and  natural  gas. 
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Fort  Carson,  CO 
Building  402 
Data  Point  146 
Laundry 

Building  402  is  a laundry  building  constructed  in 
1942.  The  one-story  wood-frame  structure  has  a total 
floor  area  of  52.957  sq  ft  (4920  mO.  The  overall 
dimensions  of  the  building  are  270.5  X 234.5  ft 
(82  X 72  m). 

Heating  is  accomplished  by  unit  heaters  and  radi- 
ators with  a total  capacity  of  3.47  x 10“  Btuh  (3.66 


X 10“  kj/hr).  Steam  for  heating  is  supplied  by  the 
boilers  in  the  laundry  steam  plant  (Building  403). 
Hot  water  converters  produce  hot  water  for  laundry 


The  energy  parameter  being  monitored  in  this 
building  is  electricity. 


Fort  Carson,  CO 
Building  40J 
Data  Point  146 
Laundry  Steam  Plant 

Building  403  is  a steam  plant  constructed  in  1942.  310,  31 1,  and  401. 

It  has  a total  lloor  area  of  3173  sq  ft  (295  mO.  The 

building  houses  two  high-pressure  (125  psig  [861  The  building  is  heated  by  radiators. 

kPa])  steam  boilers,  each  having  18  x 10”  Btuh 

(19  X 10”  kJ/hr)  capacity.  The  boilers  furnish  The  energy  parameter  being  monitored  in  this 

steam  for  laundry  and  space  heating  use  in  building  building  is  natural  gas. 

402  and  for  space  heating  in  buildings  304,  305,  309, 


K()rl  Carson.  CO 
BuiUlin.u  KH)"’ 

Data  I’oiiil  14'' 

Medical  Denial  l aeilils  1 1 )is|)ensar\ ) 


Biiildine  1(K)~  is  a reeiinental  dispensary  eon- 
siriieied  in  145’.  l ids  one-slurv  slrnetiire  has  a lolal 
floor  area  ot  .lh2l  sq  li  (.155  nr'),  with  an  overall 
lenqlli  ol  !2l  ll  (.17  ni).  ami  width  ol  dO.,!  It  (I2..1  ni). 
I he  total  wall  area  is  .l.l’l  sq  It  (.11.1  in'),  ol  which  12 
percent  (405  si|  It  |.lh  in'|)  is  glass.  I he  eonihined 
I'-vahie  ol  the  exterior  wall  is  0.24  Bins  °I--hr-sq  It 
(I..II1  VV  °K-ni').  and  th;it  ol  the  roof  ceiling  is  0.12 
Buts  ‘'W-hr-sq  It  tO.tih  W K in'). 

The  huikling  employs  a three-/'one  central  system 


lor  heating  and  cooling.  An  air-handling  unit  with  a 
ea|xieity  ol  .1.100  elm  (4.1  m‘  min)  distributes 
tempered  air  to  the  three  /ones.  A low-pressure,  gas- 
lired  steam  boiler  with  an  output  capacity  ol  .lbd.CKK) 
Btuh  (.lb4  0(K)  kj  hr)  su|)plies  steam  al  5 psig  (.14 
kl’a)  to  the  steam  coil.  A relrigeralion  unit  ol  10.7 
tons  14."'  I)  eapaeily  supplies  relrigerani  to  the  direel- 
exptmsion  cooling  coil. 


1 he  energy  parameters  being  monitored  in  this 
building  are  eleelrieily  and  natural  gas. 


F<||  | ( arson.  ('() 

Buiklini;  14,^0 
Daia  Point  I4H 

.Ailniinislrtilion  Bnildinj;  (I’osi  Hcailt|nartcrs) 

Biiililinit  14,10  is  used  as  post  liciKUinartcrs.  I ho 
two-storv  strnotiiro  Iniilt  in  145~  litis  a tottil  tloor 
area  ol  41.180  sq  It  (.1828  nP).  uhioh  inoliidos  a base- 
niont  lloor  area  of  2500  s(.|  ft  (241  niO.  I'ho  lonpth 
and  wiilth  arc  .1’’!  and  hO  ft  (1 1.1  ;ind  18  ni),  rospoo- 
tisoly.  I'ho  total  oxtorior  wall  area  is  18,5.10  so)  ft 
(l'’2l  Ilf'),  of  whioh  ,14  poroont  (ti.KK)  st|  ft  |585  np|) 
is  ylass.  I'ho  oonihinod  U-valiio  of  tho  oxtorior  wall  is 
0.4'  Btn  °P-hr-si|  ft  (2.8''  W and  that  of 

tho  roof  ooiling  is  0.12  Btu  °F-hr-si.|  ft  (0.88  W 
'’K-nP). 

Hoatinji  is  aoooniplishod  in  throo  ways.  I ho  llrst 


and  sooond  Hoots  aro  hoatod  with  rin-tubo  radiators 
looatod  tdonp  tho  poriniotor  of  (ho  huildinp.  with  tho 
oxooption  ol  throo  rooms  w hioh  havo  unit  vontilators. 
1 ho  oooupiod  part  of  tho  hasomont  is  hoatod  by  an 
air-handlint;  unit.  .All  (orniinal  units  tiro  sorved  by  a 
two-pipo,  low-prossiiro  (15  |isig  |1(),1  kPa|)  stoam 
systoni.  with  stoam  ponoratod  by  two  natural  pas 
1.1,1  X 10"  Btiih  (1.14  X 10"  kJ  hr)  boilors  looatod 
in  tho  hasomont. 

I'ho  oiiorpy  paramotors  boinp  monitorod  in  this 
biiildinp  aro  olootrioity  and  natiirtil  pas. 


f crl  ( ;ii  soM.  ( ( ) 

HuiUiiiii: 

D.il.i  I’oiiil  14'l 
C oiiiiiiiss.ir\  Aiuka 

1 Ik-  iuiiKInii;  is  liciilcd  b>  ;^iis -liiX'il  iiinl  iR'alcrs. 

I lis  s'lRTiis  paraiiR'lLTs  Ir'iii'^  iiiMniinieil  in  ihis 
biiikliipi;  arc  ck's'lrisils  and  nalnral  pas. 


Unildinp  .Vs’'2  is  a cmnniissars  aiiiR’S  bniidinp 
consirnctcd  in  1^)42.  I lie  onc-sUirx  rccianpniat 
u I'lid  IraiiR'  sirncunc  is  'b).,s  ||  i40  ni)  lonp  and  2.s  li 
i.S  nil  uidc.  I he  nnal  floor  area  is  24Sh  su  It  (2.11  nr). 


Fort  Carson,  CO 
Building  1304 
Data  Point  151 
Storage  and  Shop 


total  capacity  of  3.3  x 10‘  Btuh  (3.5  x 10“  kJ/hr) 
and  55,0(X)  cfm  (1557  mVmin). 


Building  1304  is  a storage  building  constructed  in 
1942.  The  one-story  rectangular  wood-frame  struc- 
ture is  240  ft  (73  m)  long  and  76  ft  (23  m)  wide.  The 
total  floor  area  is  18,270  sq  ft  (1697  mO. 


The  energy  parameters  being  monitored  in  this 
building  are  electricity  and  natural  gas. 


Heating  is  accomplished  by  unit  heaters  with  a 


Fort  Carson,  CO 
Building  237 
Data  Point  152 
Storage  Building 


°K-m'),  and  that  of  the  roof/ceiling  is  0.25  Btu/°F- 
hr-sqft(1.42W/°K-m0. 

The  building  is  heated  with  a ducted  warm  air 
system  employing  a gas-tired  furnace. 

The  energy  parameters  being  monitored  in  this 
building  are  electricity  and  natural  gas. 


Building  237  is  a one-story  storage  building  con- 
structed in  1942.  The  rectangular  building  has  a 
total  floor  area  of  9000  sq  ft  (83b  mO,  a length  of 
150  ft  (46  m),  and  a width  of  60  ft  (18  m).  The  total 
wall  area  is  3600  sq  ft  (334  mO,  of  which  2 percent 
(66  sq  ft  [6  m“])  is  glass.  The  combined  U-value  of 
the  exterior  wall  is  0.27  Btu/°F-hr-sq  ft  (1.53  W/ 


r 


Fort  Carson,  CO 
Building  741 
Data  Point  153 
Administration  Building 

Building  741  is  an  administration  building  con- 
structed in  1942.  The  one-storv  vvood-tVame  struc- 
ture has  a total  Boor  area  of  7529  sq  ft  (699  m').  The 
building  dimensions  are  50  x 144  ft  (15  x 44  m), 
plus  an  offset  of  13.5  x 24.3  ft  (4.1  x 7.4  m).  The 
total  exterior  wall  area  is  423^  sq  ft  (394  mO,  of 
which  17  percent  (711  sq  ft  (66  m'j)  is  glass.  The 
combined  U-value  of  the  exterior  wall  is  0.33  Btu/ 


1 


°F-hr-sq  ft  (1.87  W/°K-mO.  and  that  of  the  roof/ 
ceiling  is  0.27  Btu/°F-hr-sq  ft  ( 1 .53  W/°K-mO. 

Heating  is  accomplished  by  radiators  with  hot 
water  supplied  from  a gas-fired  boiler. 

The  energy  parameters  being  monitored  in  this 
building  are  electricity  and  natural  gas. 


4 


I Fort  Belvoir,  VA 

I Building  1663 

Data  Point  204 

. ^ Family  Housing 

i Built  in  1960,  this  two-story  company-grade  a 40-gal  (1.5  mO  water  heater. 

I family  housing  duplex  encompasses  2934  sq  ft 

(273  mO.  The  brick  and  wood  structure  has  a wood  The  energy  parameters  being  monitored  in  this 

’ roof  with  composition  shingles.  The  building  is  building  are  electricity  and  natural  gas. 

j heated  with  natural  gas.  Each  side  of  the  duplex  has 


Fort  Belvoir,  VA 
Building  1689 
Data  Point  205 
Family  Housing 

Built  in  1%0.  this  two-story  company-grade 
family  housing  duplex  encompasses  2934  sq  ft 
(273  mO.  The  brick  and  wotxl  structure  has  a wotxi 
roof  with  composition  shingles.  The  building  is 
heated  with  natural  gas.  Each  side  of  the  duplex  has 


a 40-gal  (1.5  m’)  water  heater. 

The  energy  parameters  being  monitored  in  this 
building  are  electricity  and  natural  gas. 


officer  (NCO)  family  housing  eightplex  encompasses 

9444  sq  ft  (877  m').  The  brick  and  wood  structure  The  energy  parameter  being  monitored  in  this 

has  a wood  rafter  composition  shingle  roof.  The  building  is  electricity. 


building  is  heated  with  oil  and  has  eight  63-gal 


r 


1 i>ri  . \ \ 

iiiiiMiiii;  1 ^^1 

D.il.i  I’oitil  -111 

1 .miiK  lli'usiii;^ 

1 Ins  luo-si.MS  NC  ()  ilupk'S,  Innll  in  kind,  s-ik'oiii  i lie  iln|ik's  li.is  -411  e,,|  i | ,s  m i w.iU  i Ik-.iU-i  . 

passes  2('42  sq  ll  124'  m l.  1 lie  I'viels  aiul  uo.sl  siuie- 

liire  einplnss  a uooil  r.n.l  anil  eomposilimi  shiiieles.  Ilieeneiev  paiameuis  heme  immilme.l  m iliis 

I he  biiiklinq  i'  iiealed  ailh  iialiiial  qii''-  1 -leli  mill  •'!  hniMiiie  are  eleeirieiu  aiul  iiauiial  eas. 


t'i>n  Ik  iM'ir,  \ A 
IkiiUliri;^  1 501 
D.u.i  I’oiin  21  I 
1 amilv  lloiislnu 

I .all  imil  111  I lie  1 1 11  pie  \ Ikis  ;i  -10  eal  11.5  in  ')  « liter 
Hiiill  ill  1 0(1(1,  this  l\Mi-\loi\  N('()  duplex  lias  a lieater. 
lolal  lloor  area  or2(i42  si.|  li  1 245  in’).  I lie  In  iek  and 

uoml  slriieliii'e  lias  a unod  rool  uiih  einnposiliiin  I he  eiierax  parainelers  heine  mi'inlnred  in  this 

shinnies.  The  hiiildiiin  is  healed  uilh  iialiiral  eas.  Iniildiiin  are  eleeirieilx  and  iialiiral  eas. 


Fort  Belvoir,  VA 
Building  553 
Data  Point  213 
Family  Housing — Multi 


This  twrvstory  company-grade  family  housing 
duplex,  which  was  built  in  1960,  encompasses  2934 
sq  ft  (273  niO,  The  brick  and  wood  structure  has  a 
wood  rafter  riwf  with  composition  shingles.  The 
building  is  heated  with  gas  and  has  a 40-gal  (1.5  mO 


hot  water  heater.  Window  air  conditioners  are  used 
to  cix>l  the  structure. 


The  energy  parameters  being  monitored  in  this 
building  are  electricity  and  natural  gas. 
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lul  l Bc.Koir.  \ \ 
Biiililiin; 

1 ).il.i  I’niiil  214 
l .imiK  I loiisiin;  Miilli 


Wiiuldu  ;iif  L'lindiluMKTs  .iiv  list'd  lo  tuol  llit  suiit 
I II  It. 


I Ills  2d.i4  si.j  II  l2  nr),  iwo-siorv.  tonipiiin- 
'^r.idt  liiinils  Imusint; ‘liipl<-'\  "iis  Iniill  in  IdliU.  I lit 
britk  and  wood  sliiitliirt  lias  a «iiod  ralltr  nml  uilh 
ti'm|ii'siiioii  sliinalts.  I’ht  Iniililiiii;  is  htaltd  uilli 
tas  and  lias  a 4ll-i;al  ll..^  ni‘)  hoi  ualtr  htaltr. 


I lit  tiiti  tv  paramtlti's  htiiti:  i 
huildiiit;  art  tlttlntils  and  naliiral 


Kort  Belvoir,  V A 
Building  452 
Data  Point  21b 
Family  Housing — Multi 

Built  in  IW*).  this  two-story  live-taniily  field-grade  (8.3  nf ) of  hot  water, 

family  housing  unit  encompasses  12,707  sq  ft  (1180 

mO.  fhe  brick  and  wihkI  structure  has  a wooden-  The  energy  parameters  being  monitored  in  this 

rafter-supported  composition  shingled  roof.  The  building  are  electricity  and  fuel  oil. 

building  is  heated  w ith  oil  and  supplied  with  220  gal 


Fort  Belvoir,  VA 
Building  51 
Data  Point  218 
Family  Housing 

Built  in  1934,  this  single-family,  two-story  Field- 
grade  officer  family  housing  unit  with  attic  is  con- 
structed of  wood  and  brick.  The  3257-sq  ft  (303  mO 
structure  has  a wood-rafter-supported  slate  roof. 


The  building  is  heated  with  fuel  oil. 

The  energy  parameters  being  monitored  in  this 
building  include  electricity  and  fuel  oil. 
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I ml  BcKoir.  \ A 
BiiiUliii^  2(1 
D.ii.i  I’oiiil  21W 

Olficci's'  ()|icM  Diiiiii!^  f .n.ilil\ 


IS  litsiU'd  \Mlh  liisl  ml.  I ufiiis  -lu  1)  si.'p;ii';ik’  ok'cirii.-.il 
iiir  L'diulilimime  iiiiils  prm  idi.'  (.(uiliiit; 


This  lhici.'-sim\  ollk-sTs'  upmi  diiiiiip  t;n.'ilit\  hinll 
ill  IdM  CM  com  I Kisses  iitKd"'2  si|  It  i()222  iir'l.  Ao 
Uichcd  lo  ihc  ihrcc-slmp  iiuiiii  sliiicuiic  Is  ;i  4(K)0- 
st|  II  ^'■^2  iir’).  mo-sioi\.  ciclii-pc’isoii  B()(d.  Boili 
slrucliiics  arc  made  ol  I'l  ick  and  uooil  and  cm|ilov  a 
wood  rallcr  svsiem  uiih  slalc  roofim;.  I lie  hiiildiii'; 


I he  eiiei'os  paramelers  heiiiu  monilored 
Iniildmo  are  eleelrieiu  and  liiel  oil. 


Fort  Belvoir,  VA 
Building  238 
Data  Point  220 
Commissary 


Built  in  1958,  the  single-story  commissary  has  a 
total  floor  area  of  25,160  sq  ft  (2337  mO.  The  brick 
and  block  building  is  heated  with  oil.  It  has  50  tons 
(45  t)  of  cooling  and  a listed  capacity  of  120  gal  (4.9 


mO  of  hot  water. 


The  energy  parameters  being  monitored  in  this 
building  are  electricity  and  fuel  oil. 
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Fi'i  i HclM'iv.  \ A 
Hiiililiiii;  4^0 
Data  I’oiin  221 

Hacltclor  Ollkvvs'  Uiiancis  (HOgi 


i;ph  144.0  111  ’ hi)  111  liot  « a ter  and  has  IH.s  tuns  ( llih  t) 
ol  air  cdiidiliomnp. 


Mic  ciK'i\u\  jiarainelcrs  heint;  nniniiuivd  in  this 
liuildini;  are  ekx'tricits  and  liiel  oil. 
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Kort  [Jcivoir.  VA 
Building 
Data  Point  222 

Bachelor  onicers'  Ouarters (BOOl 


Built  in  l%d,  this  l\co-sIoiv.  -12-pcrsoti  BOQ  en- 
compasses IH.dW)  sq  It  trOh  m').  Hie  hriek  and 
hloek  strueture  has  a steel-joist-supporled  gypsum 
riHirdeek  and  built-up  roofing.  It  is  heated  with  oil 
and  supplied  I'ith  216  gph  (X.2  m‘.  hr)  ot  hot  water. 


I he  listed  eapaeity  of  its  air  eotiditioning  unit  is 
2()'7,(X)()Btuh(218.2H5kJ  hr). 

i he  energy  parameters  being  monitored  in  this 
building  are  electricity,  natural  gas,  and  fuel  oil. 
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Fori  Belvoir.  VA 
Building  220d 
Data  Point  223 

Bachelor  Hnlistcd  Quarters  (Barracks) 

Built  in  ld41,  this  2h-person  enlisted  barracks  water  capacity  is  5(K)  gal  ( 18.9  ni’). 
without  dining  facilities  has  a total  lloor  area  ol 

4720  sq  ft  (438  niO.  I he  wooden  structure  employs  a I he  energy  parameters  being  monitored  in  this 

woiHi-rafter-supporied  roof  with  composition  shin-  building  are  fuel  oil  and  electricity, 
glcs.  I he  building  is  heated  with  fuel  oil.  Listed  hot 


Fort  Belvoir,  VA 


Building  2JI 
Data  Point  224 

Bachelor  Enlisted  Dining  Facility 

This  single-story,  1.200-person  enlisted  dining 
■ facility,  which  was  built  in  1968,  encompasses  12.982 
sq  ft  (1206  mO.  Constructed  of  concrete  and  con- 
crete blocks,  the  building  employs  a steel-arch- 
supported  galvanized  metal  roof  deck.  The  structure 
is  heated  with  fuel  oil  and  cooled  with  a 602,(XX)- 


Btuh  (635  1 10  kJ/hr)  air  conditioning  unit.  Domestic 
hot  water  capacity  is  1200  gph  (4.5  mVhr),  with  a 
IOO°F(38°C)rise. 

The  energy  parameters  being  monitored  in  this 
building  are  electricity,  fuel  oil,  and  natural  gas. 
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Furl  Bclvuir. 

BLiiUliny  2111 
Data  Boiiil  22(i 

Bachelor  lailistcil  Oiiaricrs  (Barracks l 

capacil\  IS  2h,s  pal  1 10.8  in'),  l.isicd  rciripcralion 
capacity  IS  ~2  Ions  (1)5  i). 

I he  cnerpv  paranicicrs  heinp  nioihlorcd  in  this 
hiiildinp  arc  clcclricilv  and  hoi  and  chilled  water 
How  and  supply  rclurn  tcmpcraliircs. 


I Ins  ihrcc-siorv.  l,t2-pcrson  cnlislcd  barracks 
wiihout  dining  lacililics  has  a unal  Hoor  area  ol 
ld,.^20sq  ti  Il7d5  nr’).  I he  concrcic  and  block  hinltl- 
ing.  which  was  hnill  in  |h^5,  ciniilovs  a rcinlorccd 
concrcic  root  slab  w iih  hnill-iip  roll  rooling.  I lie 
building  is  healed  wiih  liicl  oil.  l.isicd  hoi  water 


Fort  Bcivoir,  VA 
Building  182 
Data  Point  227 
Swimming  Pool 

The  single-story  indoor  swimming  pool  was  built  ventilation  only.  The  listed  capacity  of  its  hot  water 
in  1975.  The  11,236-sq  ft  (1044  m^)  concrete  and  system  is  55  gpm  (2.1  mVmin). 
brick  structure  employs  a reinforced  concrete  roof 

slab  with  built-up  rooting  and  gravel.  The  building  The  energy  parameters  being  monitored  in  this 

is  heated  with  fuel  oil  and  cooled  by  mechanical  building  are  electricity  and  fuel  oil. 


Fort  Belvoir,  VA 
Building  1464 
Data  Point  228 

Bachelor  Enlisted  Quarters  (Barracks) 

hot  water  system  is  1900  gal  (148  m'). 

The  energy  parameter  being  monitored  in  this 
building  is  electricity. 


I I 
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1 

I 


I 


Built  in  1958,  this  three-story  336-person  enlisted 
barracks  encompasses  75,034  sq  ft  (6971  mO.  The 
concrete  bltKk  and  brick  building  employs  a con- 
crete roof  deck  with  roll  composition  rooting.  The 
building  is  heated  with  fuel  oil.  Listed  capacity  of  its 


I'oil  Ik'lvoif.  V'A 
lUiiUlini;  .kW 
Data  I’liiiu  2.XI 
Adniiiiislration  l.aboraliirv 


(20  nr')  w ater  heater  and  140  tons  (127  t)  of  air  eon 
di(ionin,u. 


I'his  three-s(t>ry  oft'iee  ;md  labortitorv  bnikline 
built  in  14"2  eneonipasses  28,5()(i  sq  ft  (2582  niO, 
1 be  briek  and  s(eel  strneture  employs  a steel- ji'ist- 
supported  metal  roof  deek  wilb  buill-iip  roollnq, 
1 be  buildinp  is  heated  with  t;as  atnl  has  an  bO-yal 


The  energy  parameters  being  monitored  in  this 
building  are  eleetrieity  and  natural  gas. 


Fort  Belvoir.  VA 
Building  21b 
Data  Point  231 

Administration  (Post  Headquarters) 


eooled  with  window  air  conditioners. 


The  three-story  concrete  and  brick  post  head- 
quarters building  was  built  in  1932.  The  23,51 3-sq  It 
(2184  m')  building  employs  a woixl-rafter-supported 
slate  roof.  The  structure  is  heated  with  fuel  oil  and 


The  energy  parameters  being  monitored  in  this 
building  are  electricity  and  fuel  oil. 


\ Kurt  Bclvoir.  VA 

t Building  ItW 

Data  Point  233 

I ' Dental  Clinic 

! Built  in  1970,  the  single-story  dental  clinic  has  a 

I total  tloor  area  of  14,1SS  sq  ft  (1318  nP).  The  block 

and  brick  structure  employs  a wood  rafter  roof  vvitb 
composition  shingles.  I'he  structure  is  heated  from  a 
: central  plant.  It  is  supplied  with  252  gph  (9.5  m'  hr) 

i 

I 

I 


of  hot  water.  Its  cooling  ^ystem  is  rated  at  45  tons 
(41  I). 

The  energy  parameters  being  monitored  in  this 
building  arc  electricity  and  hot  water  flow  and 
supply/  return  temperatures. 


Fort  Belvoir,  VA 
Building  1949 
Data  Point  234 
Motor  Ptjol 


Built  in  1%3,  the  single-story  motor  repair  shop 
encompasses  11,235  sq  ft  (1044  mO.  Built  of  steel 
and  concrete  blocks,  the  structure  employs  a steel- 
joist-supported  concrete  deck  with  composition  roll 
rooting.  The  building  is  heated  with  fuel  oil.  Listed 


capacity  of  its  water  heater  is  52  gal  (2.0  mO. 


The  energy  parameters  being  monitored  in  this 
building  are  electricity  and  fuel  oil. 


Fort  Belvoir,  VA 
Building  1 108 
Data  Point  235 
Warehouse 

Built  in  1955,  the  single-story  general-purpose  waterissupplied  by  a 30-gal  (1.1  m^)  heater, 
warehouse  has  a total  floor  area  of  10,0(X)  sq  ft 

(929  mO.  The  block  and  steel  structure  employs  a The  energy  parameters  being  monitored  in  this 
steel-joist-supported  concrete  deck  with  built-up  building  are  electricity  and  fuel  oil. 

roofing.  The  building  is  heated  with  fuel  oil.  Hot 
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Fort  Belvoir,  VA 
Building  335 
Data  Point  236 
W arehouse 


is  heated  from  a central  plant  and  cooled  with  forced 
ventilation. 


This  11,487-sq  ft  (1067  rn‘)  warehouse  was  con- 
structed in  1942  of  brick  and  glass  masonry  units. 
The  building  employs  a steel-joist-supported  con- 
crete roof  deck  with  built-up  roofing.  The  structure 


The  energy  parameter  being  monitored  in  this 
building  is  electricity. 


Fort  Bclvoir.  VA 
Building  203 
Data  Point  238 

Bachelor  Enlisted  Quarters  (Barracks) 


It  is  cooled  with  a 40-ton  (36  t)  air  conditioner. 


Built  in  1928,  this  three-story,  68-person  enlisted 
barracks  without  dining  facilities  encompasses 
24,332  sq  ft  (2260  mO.  The  brick  and  concrete  struc- 
ture employs  a wood  rafter  roof  system  with  compo- 
sition shingles.  The  building  is  heated  with  fuel  oil. 


The  energy  parameters  being  monitored  in  this 
building  are  electricity  and  fuel  oil. 


( on  Ik  Uoir,  \ A 
Biiikliiij;  21  20 
l);iia  I’oim  220 
I’ost  I licalcr 


Built  ill  lO'S.  tins  siu^lc-sloi-y.  5'(KI-scal  llioatur 
with  slaac  cnciiiuptissL's  lO.tiSO  si.|  It  (OKO  niO.  I Ik' 
cimcrctc  Block  and  steel  stitielure  eiii|ilovs  ;i  steel- 
joist-sup|iorteii  metal  deck  with  huilt-tip  fooluie  and 
piaoel.  The  buildiiip  is  heated  with  luitural  pu''  tu'd 


Uiel  oil.  It  has  both  a 2()-p:d  and  a 4()-i;;d  (0.8  atui 
1.5  in')  waiter  hetiter. 


I'he  eiierpy  parameters  beiiit;  monitored  in  this 
biiildinp  are  eleetrieity  and  fuel  oil. 


% 


The  single-story  post  laundry  facility  built  in  1941 
has  a total  floor  area  of  25,922  sq  ft  (2594  m^).  The 
wooden  building  employs  a wood  truss  roof  with 
composition  shingles.  The  building  is  heated  with 


oil.  Refrigeration  is  used  to  cool  equipment  only. 


The  energy  parameter  being  monitored  in  this 
building  is  electricity. 


Laundry 


Fort  Belvoir.  VA 


Building  611 
Data  Point  240 


Fort  Belvoir,  VA 
Building  1200 
Data  Point  241 

Enlisted  Open  Dining  Facility 


Built  in  1%5,  the  single-story  NCO  open  dining 
facility  encompasses  24,045  sq  ft  (2234  m').  The  con- 
crete and  brick  structure  employs  a steel-joist- 
supported  concrete  roof  deck  with  composition  roll 
roofing.  The  structure  is  heated  with  fuel  oil  and  has 


100  tons  (91  t)  of  air  conditioning.  Its  hot  water 
capacity  is  255  gph  (9.7  m Vhr). 


The  energy  parameters  being  monitored  in  this 
building  are  electricity  and  natural  gas. 


Fort  Belvoir,  V A 
Building  358 
Data  Point  297 
Administration 


building  are  total  electricity,  hot  water  flow,  chilled 
water  flow,  the  hot  and  chilled  water  supply  and 
return  temperature,  oil  flow  to  the  hot  water  heater, 
chiller  electrical  power,  auxiliary  electrical  power, 
building  inside  temperature,  and  building  inside 
humidity. 


This  three-story  office  building  was  built  in  1%4. 
The  23,667-sq  ft  (2199  mT  concrete  and  block  build- 
ing employs  a steel-joist-supportcd  concrete  roof 
deck  with  built-up  rooting.  The  building  is  heated 
with  fuel  oil.  It  is  cooled  with  a mechanically  driven 
chiller. 


The  energy  parameaters  being  monitored  in  this 


Kort  HtHxi.  rx 
Building  WK)62 
Data  Point  .M') 

Family  Hoiisint; — Duplex 

Built  in  1970.  this  sint;le-storv  NCO  family 
housinj;-diiplex  encompasses  2870  sq  ft  (267  mO. 
The  woixfen  structure  employs  a wocxlen  rafter  sys- 
tem with  composition  shingles.  The  building  is 
heated  with  natural  gas.  Each  half  of  the  duplex  is 


ctxtied  with  a 2'/2-ton  (2. .2  t)  air  conditioner  and  serv- 
iced by  a 40-gal  ( 1 .5  ni *)  gas  w ater  heater. 

The  energy  parameters  being  monitored  in  this 
building  are  electrical  and  natural  gas  usage. 
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Fori  FIoikI.  FX 
BiiiliiinyhOKH) 

Data  I’ninl  .^20 
Family  Housing; — Duplex 


with  a 2‘/2-tiin  (2.2  t)  air  coiulitioncr  ami  is  serviced 
hv  a 4()-j;al  (1.5  ni ')  yas  water  heater. 


I his  sitiyle-story  I'amily  hoiisiiiy-duplex  hiiilt  in 
(SCO  has  a total  lloor  area  ol  2870  sq  It  (2(>'  mO.  The 
wootleti  strueture  em|5lovs  a wooden-ralter  system 
with  eompiisitioii  shitigles.  I'he  Iniildiiiy  is  heated 
with  natural  yas.  Kaeh  hall  ol  the  duiilex  is  cooled 


The  eneryy  parameters  heiny  monitored  in  this 
htiildiny  are  electrical  atid  tiatural  yas  usaye. 


Fort  HoikI.  I X 
Buililiiit;  Strh'-) 

IXtia  I’oitit  M2 
Kaniilv  Hoiisiiit; — Duplex 


tlilioner.  Listed  eapaeily  lor  the  Itol  water  hetiter  is 
40  ea!  ( 1 .5  ni 


Built  111  1%2.  this  siuyle-siorv,  eoiiipanv-t;rade. 
latnilv  housine-tiuplex  eneoutpasses  2825  sq  It  I2(i2 
ni').  Hie  wood  and  briek  strueture  eiuplovs  a wooii- 
ralter  root  system  uitlt  roll  rooHiiy  and  gravel.  File 
unit  is  heated  with  gas  and  emiiloys  a eentral  air  eoii- 


I he  energy  parameters  being  momiored  in  this 
building  are  eleetrieal  and  natural  gas  usage. 


% 

t 
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Kort  HihkI.  rx 
Building  6443-1 
Data  Point  324 
Family  Housing — Duplex 

Built  in  1%().  this  single-story  NCO  family  hous-  ing  system.  The  hot  water  eapaeity  is  listed  as  .30  gal 

ing-duplex  eneompasses  2720  sq  ft  (253  mO.  The  (1. 1 m‘) at  l(H)'’F (.38“0  temperature  rise, 

wood  and  brick  structure  eni|)loys  a wood-rafter  sys- 
tem with  built-up  roll  roofing  and  gravel.  Each  half  Tbc  energy  parameters  being  monitored  in  this 

of  the  duplex  has  an  independent  heating  and  cool-  building  are  electrical  and  natural  gas  usage. 


Fort  Hoixi,  TX 
Building  6809 
Data  Point  325 
Family  Housing 


This  single-story  field-grade  family  housing  unit 
encompassing  1626  sq  ft  (151  mO  was  built  in  1961. 
The  wood  and  brick  building  employs  a wood  rafter 
structural  system  with  built-up  roll  rooting  with 
gravel.  The  building  is  heated  with  natural  gas  and 
cooled  with  an  individual  expansion  air  conditioner. 


The  listed  hot  water  capacity  is  40  gal  (1.5  mO  with 
a 100°F  (38°C)  temperature  rise. 

The  energy  parameters  being  monitored  in  this 
building  are  electrical  and  natural  gas  usage. 


Fort  Hotxi,  TX 
Building  178 
Data  Point  326 
Family  Housing — Multi 

This  two-story  NCO  family  housing  eightplex  was  supplied  with  a 30-gal  (1.1  nT)  hot  water  heater, 
built  in  1951.  The  12.573-sq  ft  (1 168  nP)  brick  build- 
ing employs  a wooden  rafter  roof  system  with  com-  The  energy  parameter  being  monitored  in  this 

position  shingles.  The  building  uses  individual  gas-  building  is  natural  gas  usage, 
tired  heaters  in  each  family  unit,  and  each  unit  is 


Kort  Hood,  TX 
Building  180 
Data  Point  327 
Family  Housing — Multi 


Built  in  1951,  this  two-story  NCO  lamily  housing 
eightple.\  encompasses  12,573  sq  ft  (1168  nf').  The 
brick  building  employs  a wooden-rafter  roof  system 
with  composition  shingles.  The  building  uses  indi- 
vidual gas-tired  heaters  in  each  unit.  Each  residence 


is  supplied  w ith  a .3()-gal  (1,1  m ')  hot  water  heater. 

The  energy  parameters  being  monitored  in  this 
building  are  electrical  and  natural  gas  usage. 
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Fort  Hoixi.  TX 
Building  6794 
Data  Point  329 

Family  Housing — General  Officers 


with  gravel.  The  building  has  a 5-ton  (4.5  t)  central 
air  system  and  heat  pump. 


Built  in  1956.  this  single-story  general  officers’ 
family  housing  unit  encompasses  2334  sq  ft  (21 7 nF). 
The  wood  and  brick  building  employs  a wixxlen- 
rafter-supported  roof  deck  with  built-up  roll  roofing 


The  energy  parameters  being  monitored  in  this 
building  are  electrical  and  natural  gas  usage. 


Fort  Hood,  TX 
Building  1.16 
Data  Point  330 
Four  Seasons  Cate 

eapacity  is  listed  as  2(XX)  gal  (757  m’)  with  1(X)°F 
rhe  single-story  exchange  cate  built  in  1956  covers  (38°C)  rise. 

9180  sq  ft  (853  niO.  The  concrete  block  building 

employs  a concrete  joist  roof  system  with  built-up  The  energy  parameters  being  monitored  in  this 

rooting.  The  building  is  heated  by  gas.  The  hot  water  building  are  electrical  and  natural  gas  usage. 
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Fort  Hotxi,  TX 
Building  36(X)ti 
Data  Point  331 

Bachelor  Ol'ficcrs’  Quarters  (BOQ) 

Built  in  1%9,  this  six-story,  300- person  BOO  has 
a total  floor  area  of  152,737  sq  ft  (14  189  m^).  The 
building  is  concrete  and  brick  with  a reinforced  eon- 
crete  roof  deck  topped  with  built-up  roll  roofing 
(without  gravel).  The  building  is  heated  by  a natural 
gas  boiler  and  cooled  with  chilled  water  from  a re- 


ciprtK'ating  central  unit  with  distribution  through 
fan-coil  units. 

The  energy  parameters  being  monitored  in  this 
building  are  electrical  and  natural  gas  usage. 


Fort  Hood,  TX 
Building  87018 
Data  Point  332 
Central  Plant 

Built  in  1975,  the  single-story  combined  heating 
and  cooling  plant  encompasses  3327  sq  ft  (309  m'). 
The  concrete  and  block  building  employs  a steel- 
truss-supported  steel  deck  covered  with  built-up  roll 
rtxding  and  gravel.  The  facility  houses  two  350-hp 
(261  kW)  boilers  and  512  tons  (464  t)  of  centrifugal 
refrigeration  equipment. 


The  energy  parameters  being  monitored  for  this 
building  are  building  electricity,  electricity  to  each 
chiller,  gas  to  each  boiler,  chilled  water  How  and 
supply/return  temperatures,  and  condenser  water 
flow  and  supply/return  temperatures. 


Fort  Hood,  I'X 

Building  «7()  17 

Da  til  Point  .^.^3 
Dining  h'acility 

Built  in  l')74.  this  single-story.  UXK)-person  en- 
listed dining  facility  encompasses  15.695  sq  It  (145S 
ni')  and  has  dimensions  of  108  x 14(i  It  (.^3  X 45  m). 
The  concrete  hlcK-k  building  employs  a steel-truss- 
supported  rwf  deck  with  built-up  rooting,  fhe 
building  is  heated  with  steam  supplied  by  a eentral 


energy  plant  (building  870 1 8).  Air  conditioning  is 
also  supplied  f rom  the  eentral  plant. 

The  energy  parameters  being  monitored  in  this 
building  are  electrical  usage,  natural  gas,  and  chilled 
water  How  and  supply  return  temperatures. 


: Data  Point  334 

i V Administration  Building 

I • ■ • cn  • 

f This  single-story  administration  and  support  water  capacity  includes  uve  50-gal  (1.9  m’)  electric 

building  built  in  1974  encompasses  25,168  sq  ft  hot  water  heaters. 

(2338  mO  with  dimensions  of  242  x 104  ft  (74  x 

32  m).  The  concrete  block  and  brick  structure  em-  1 he  energy  parameters  being  monitored  in  this 

ploys  a flat  truss  steel  roof  deck  covered  with  built-  building  are  electrical  usage  and  chilled  water  flow 

up  roll  roofing  and  gravel.  Heating  and  cooling  is  and  supply/return  temperatures, 

supplied  from  a central  energy  plant.  Domestic  hot 


(■ 
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Fort  Hood,  TX 
Building  87015 
Data  Point  335 
Barracks 

This  42.264-sq  ft  (3926  mO,  three-story  enlisted 
barracks  without  dining  facilities  was  built  in  1974. 
The  block  and  brick  structure  employs  a reinforced 
concrete  roof  deck  with  built-up  roll  roofing  and 
gravel.  The  building  is  heated  and  cooled  with  steam 
and  cold  water  supplied  by  a central  plant.  The 


central  plant  supplies  energy  for  all  of  the  hot  water. 

The  energy  parameters  being  monitored  in  this 
building  are  electrical  usage  and  hot  and  chilled 
water  flow  and  supply/return  temperatures. 
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Fort  Hood,  TX 
Building  87008 
Data  Point  336 
Branch  PX 

Built  in  1975.  the  branch  exchange  covers  4696 
sq  ft  (436  mO.  The  concrete  block  and  brick  build- 
ing employs  a steel-truss-supported  concrete  roof 
deck  with  gravel-covered  built-up  rooting.  Air  condi- 
tioning and  heating  are  provided  by  a central  plant. 


The  domestic  hot  water  heater  is  listed  as  being  40 
gald.SmOwitha  100°F(38°Orise. 

The  energy  parameters  being  monitored  in  this 
building  are  electrical  usage  and  hot  and  chilled 
water  flow  and  supply/return  temperatures. 


114 


and  Central  Energy  Plant 

The  two  three-story  129-person  barracks  buildings  ing  and  reduction  of  60  percent  ot  the  window  area, 

were  built  in  1953.  Each  of  the  40.453-sq  ft  (3721  niO  Hot  water  capacity  is  listed  as  865  gal  (32.7  m’)  with 

concrete  and  block  buildings  employs  a concrete  1(X)°F  (38°C)  temperature  rise, 
roof  deck  with  built-up  roll  rooting  and  gravel.  The 

structures  are  heated  with  two  gas-tired  74-hp  (55  The  energy  parameters  being  monitored  in  this 

kW).  100-psi  (6.9  kPa)  boilers.  The  buildings  have  building  are  electrical  and  natural  gas  usage,  central 

been  modernized  with  the  addition  of  air  condition-  plant  chiller  electricity,  and  boiler  natural  gas  usage. 


Fort  Hoixi,  TX 
Building  41008 
Data  Point  338 


Bachelor  Enlisted  Quarters  (Barracks) 

This  three-story.  207-person  barracks  without  and  gravel.  The  building  is  heated  with  a gas-fired 
dining  facilities  built  in  1%9  encompasses  41.907  boiler, 
sq  ft  (3893  mO.  Its  basic  dimensions  are  169  X 57  ft 

(52  X 17  m).  The  concrete  and  brick  structure  em-  The  energy  parameters  being  monitored  in  this 

ploys  a reinforced  concrete  beamed  roof  with  a rein-  building  are  electrical  and  natural  gas  usage, 

forced  concrete  roof  deck  with  built-up  roll  roofing 


;! 


Koi  i Hiiocl.  1 X 
Hiiililini;  IWKm 
Data  I’oiiit 
Banai.'ks 


pcrcL'iii.  1 1k'  slnicliirc  L'liiplovs  a pas-fii'cd  hoilcr  lo 
siiiiply  licating. 


Biiill  in  l%n.  this  lhav-slorv.  22()-pcis(>n  enlisted 
hanaeks  emets  41,d()~  sq  It  12842  nd).  I'he  eoneiete 
hloek  and  hriek  Iniildinp  entpU'vs  a leinloreed  eon- 
etete  tool  systetn  with  Iniilt-up  toll  rontlnp  atul 
qrasel.  1 he  huildinq  has  heen  Ihetinally  upgraded 
anil  window  areas  have  heen  redueed  by  about  40 


The  etiergy  paranteters  being  monitored  in  tliis 
btiilding  are  eleetrieal  and  natural  gas  usage. 


Fort  Hoixi,  TX 
Building  12005 
Data  Point  340 
Enlisted  Dining  Facility 

This  ll,‘)49-sq  ft  (1110  mO  single-story  enlisted 
dining  facility  built  in  1964  has  a design  capacity  of 
415  persons.  The  concrete  and  brick  structure  em- 
ploys a steel-truss-supported  metal  roof  deck  with 
built-up  rooting  and  gravel.  The  building  is  heated 
with  a gas-fired  boiler  and  uses  chilled  water  for 


cooling.  The  domestic  hot  water  capacity  is  1000  gal 
(37.9  mO  of  storage  with  I00°F  (38°C)  rise. 

The  energy  parameters  being  monitored  in  this 
building  are  electrical  and  natural  gas  usage. 


Fort  Hood.  TX 
Building  27004 
Data  Point  341 


Dining  Facility  and  Central  Plant 

Constructed  in  1974,  this  1000-person  enlisted  central  unit.  Cooled  air  is  circulated  with  low-velocity 

dining  facility  and  central  plant  is  a brick  and  block  air  from  single-  and  multiple-zone  units.  The  listed 

single-story  steel  truss  structure  with  metal  decking  capacity  of  the  chiller  is  6.7  x 10'’Btuh(7.1  x lO* 

and  built-up  ro)'  roofing.  The  building  encompasses  kJ/hr).  The  boiler  and  chiller  in  this  building  also 

15,382  sq  ft  (1429  mO,  which  includes  a main  build-  supply  energy  to  buildings  27(X)7,  27006,  and  27001. 

ing  of  104  X 153  ft  (32  X 47  m)  and  a boiler  room  of 


52  X 41  ft  (16  X 12  m).  It  is  heated  by  a gas-fired  The  energy  parameters  being  monitored  in  this 

boiler  and  cooled  by  chilled  water  from  a centrifugal  building  are  electrical  and  natural  gas  usage. 


Fort  Hood,  TX 
Building  27002 
Data  Point  342 

Bachelor  Enlisted  Quarters  (Barracks) 

Built  in  1974,  this  146,098-sq  ft  (13  573  mO,  825- 
person  barracks  is  a three-story  brick  and  block 
truss  structure  incorporating  a metal  roof  deck  with 
built-up  roll  roofing.  The  building  has  four  wings; 
two  of  the  wings  are  240  x 47  ft  (73  x 14  m),  and 
the  other  two  are  212  X 57  ft  (65  x 17  m).  It  is 
heated  by  hot  water  from  a central  plant  serving 
more  than  one  building.  The  building  is  cooled  by 


chilled  water  from  a central  plant  that  has  a chiller 
capacity  of  6.7  x 10“  Btuh  (7.1  x 10“  kJ/hr). 
Cooled  air  is  circulated  with  low-velocity  air  from 
single-  and  multiple-zone  units.  Domestic  hot  water 
is  also  supplied  by  the  central  plant  (building  27004). 

The  energy  parameter  being  monitored  in  this 
building  is  electrical  usage. 
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Fort  Hood,  TX 
Building  27006 
Data  Point  343 


Bachelor  Enlisted  Quarters  (Barracks) 

Built  in  1974,  this  146,098-sq  ft  (13  573  mO,  825-  from  a central  plant  that  has  a chiller  capacity  of 

person  barracks  is  a three-story  brick  and  block  steel  6.7  x 10”  Btuh  (7.1  x 10”  kj/hr).  Cooled  air  is 

truss  structure  incorporating  a metal  roof  deck  with  circulated  with  low-velocity  air  from  single-  and 

built-up  roll  roofing.  The  building  has  four  wings;  multiple-zone  units.  Domestic  hot  water  is  also  sup- 

two  of  the  wings  measure  240  X 47  ft  (73  X 14  m),  plied  by  the  central  plant  (building  27004). 

and  the  other  two  are  212  X 57  ft  (65  X 17  m).  It  is 

heated  by  a gas-fired  central  plant  serving  more  than  The  energy  parameter  being  monitored  in  this 

one  building.  The  building  is  cooled  by  chilled  water  building  is  electrical  usage. 
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Fort  HihkI,  rX 
Building  27001 
Data  Point  344 

Administration  and  Classroom 

Built  in  1974.  this  single-story  battalion  adminis-  in  building  27(X)4.  The  listed  cooling  capacity  lor 

tration  and  classroom  building  encompasses  12.383  this  building  is  8.36.000  Btuh  (881  980  kJ/hrl. 

sq  ft  (1 150  mO.  which  includes  a main  section  that  is  Domestic  hot  water  with  a capacity  of  40  gph  (1.5 

178  X 77  ft  (54  X 23  m)  and  two  offsets  of  20  x 57  m Vhr)  at  KX)°F  (38°C)  rise  is  also  supplied  from  the 

ft  (6x17  m).  The  block  and  brick  structure  employs  central  plant, 

a steel  truss  roof  with  metal  decking  and  built-up 

roll  rooting  with  gravel.  The  building  is  heated  and  The  energy  parameter  being  monitored  in  this 

eooled  with  water  supplied  by  a central  plant  Icx'ated  building  is  electrical  usage. 


r 
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Fort  Hotxl.  TX 
Building  34008 
Data  Point  345 

Dining  Facility  and  Central  Plant 

Constructed  in  i974,  this  1000-person  enlisted 
dining  facility  and  central  plant  is  a single-story 
brick  and  block  truss  structure  with  metal  roof  deck- 
ing and  built-up  roll  roofing.  The  building  encom- 
passes 15,382  sq  ft  (4688  mO.  It  is  heated  by  hot 
water  from  a central  gas-fired  boiler  serving  more 
than  one  building.  It  is  cooled  by  chilled  water  from 
a centrifugal  central  unit.  Cooled  air  is  circulated 


with  low-velocity  air  from  single-  or  multiple-zone 
units.  Total  chiller  capacity  is  rated  at  2.2  x lO" 
Btuh  (2.3  X 10“  kJ/hr).  Water  heater  capacity  is 
listed  as  6285  gal  (237  m‘)  with  100°F  (38°C)  rise. 

The  energy  parameters  being  monitored  in  this 
building  are  electrical  and  natural  gas  usage. 


Fort  Hood,  TX 
Building  34006 
Data  Point  346 

Bachelor  Enlisted  Quarters  (Barracks) 


Constructed  in  1974,  this  825-person  barracks  is  a 
three-story,  four-wing  brick  and  steel  structure  en- 
compassing 146,098  sq  ft  (13  573  mO,  It  has  a steel 
truss  roof,  steel  decking,  and  built-up  roll  roofing.  It 
is  heated  by  hot  water  supplied  from  a gas-fired 
central  plant  and  cooled  by  chilled  water  produced 
in  the  central  plant  with  a centrifugal  central  unit. 


Cooled  air  is  circulated  with  low-vel(K"ity  air  from 
single-  and  multiple-zone  units,  fhe  chiller  capacity 
is  listed  as  2.2  x 10“Btuh(2.3  x lO-kJ/hr). 

The  energy  parameter  being  monitored  in  this 
building  is  electrical  usage. 


Fort  Hood,  TX 
Building  34010 
Data  Point  347 
Barracks 

Constructed  in  1974,  this  825-person  barracks  is  a and  a 2.2  X 10*  Btuh  (2.3  X 10*  kj/hr)  centrilugal 

three-story  brick  and  '.teel  structure  encompassing  chiller.  The  central  plant  also  supplies  hot  water  to 

146,098  sq  ft  (13  573  mO.  The  building  has  a steel  this  building, 
truss  roof,  steel  decking,  and  built-up  roll  roofing. 

It  is  heated  and  cooled  from  a central  energy  plant  The  energy  parameter  being  monitored  in  this 

(building  34008),  which  employs  a gas-fired  boiler  building  is  electrical  usage. 


Fort  Hotxi.  TX 
Building  34011 
Data  Point  348 
Administration/Classrooni 

Built  in  1974,  this  single-story  battalion  adminis- 
tration and  classroom  building  encompasses  12,383 
sq  ft  (1150  mO.  The  bliKk  and  brick  structure  em- 
ploys a steel  roof  with  metal  decking  and  built-up 
roll  roofing  with  gravel.  The  building  is  heated  with 
water  from  a gas-fired  boiler  located  in  a central 


energy  plant  (building  34008).  The  central  energy 
plant  includes  a 2.2  x 10“  Btuh  (2.3  x 10“  kJ/hr) 
chiller  supplying  cold  water  to  the  building. 

The  energy  parameter  being  monitored  in  this 
building  is  electrical  usage. 
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Fort  Hood,  TX 
Building  9529 
Data  Point  349 

\ Maintenance  Shop 

Built  in  1956,  this  one-story  motor  repair  shop  has  covered  with  built-up  roll  roofing  and  gravel.  The 

a total  floor  area  of  20,8.36  sq  ft  (1936  mO.  The  main  building  is  beated  with  natural  gas  space  heaters, 

building  is  60  x 144  ft  (18  X 44  m)  with  a wing  of 

40  X 290  ft  (12  X 88  m).  The  steel  and  block  build-  The  energy  parameters  being  monitored  in  this 

ing  employs  a steel  arch  roof  with  a metal  roof  deck  building  are  electrical  and  natural  gas  usage. 


f oi  l Hood,  I x 
Biiildiiii;  ,?2()li) 
I’oiiit  .^,^(1 

M.iiiUL'iKiiK'i.'  .Shop 


liiiill  in  Id'.V  this  siiii;k'-stoi\  niolor  rc|);iir  shop 
ciiconipo'.M.-')  I l.,S5l)  sij  li  1107,^  iip)  uiih  diincnsioiis 
ol  ~0  X lt)5  It  |21  X 5()  m).  I ho  siool-uallal  sti'iic- 
lufo  cinpKns  a slool-ioisi-suppot  iL'd  pah ;iiii/od  root. 
1 ho  hoalinp  lucl  is  naniral  pas.  I he  lisicti  coolinp 


oapao'ils  is  S Ions  1 1.  .\  .10  pph  (1  I 
boiler  healer  supplies  doineslie  hoi  a aler. 


Idle  enerpy  paramelers  beinp  nioiiilored  in  this 
Iniildinp  are  eleelrieal  and  natural  pas  iisape. 


Fort  Hotxl.  TX 
Building  4(XX)1 
Data  Point  351 
Maintenance  Shop 

This  single-story  field  maintenance  shop,  which 
was  built  in  145(1.  encompasses  S3. 743  sq  ft  (77S4 
nf ) with  dimensions  of  246  x 310  ft  (75  x 44  m). 
The  steel  and  block  building  employs  an  open  web 
joist-supported  steel  deck  covered  with  built-up  roll 
nxifmg  and  gravel.  The  building  is  heated  with  natu- 
ral gas  space  heaters.  In  1454.  four  l-hp(0.7  kW)  air 


conditioners  were  installed.  The  listed  domestie  hot 
water  capacity  is  84  gph  (3.2  mVhr)  with  a 60°F 
(15°C)  rise. 

The  energy  parameters  being  monitored  in  this 
building  are  electrical  and  gas  usage. 


Kori  HihxI,  I'X 
BiiiUiinj;4617 
Data  Pniiit  352 
Maintenance  Shop 

Built  in  1954,  this  concrete  bUK'k  and  steel  main- 
tenance shop  covers  I4,(XX)  sq  ft  (1.301  niO.  Flat  steel 
trusses  support  a metal  roof  deck  with  built-up  rool- 
int;  and  yravel.  fhe  buildini;  is  heated  with  natural 
gas.  It  is  not  air  conditioned.  I'he  structure  is  sup- 


plied with  a 20  gph  (O.b  m‘  hr)  hot  water  heater  at  a 
1(X)°F  (.38°0  rise  capacity. 

■fhe  energy  parameters  being  monitored  in  this 
building  are  electrical  and  natural  gas  usage. 
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Fort  Hoixl,  TX 
Building  42(XX) 

Data  Point  353 

Enlisted  Open  Dining  Faeility  (NCO  Mini  Dome) 

This  single-story  enlisted  open  dining  faeility  was 
built  in  1971.  The  23,345-sq  ft  (2169  ni')  eonerete 
and  brick  building  employs  a steel-truss-supported 
metal  roof  deck  with  built-up  roll  roofing.  The  build- 
ing is  heated  with  a gas-tired  boiler.  The  building 
has  a 2(X)-ton  (181  t)  cooling  capacity  distributed 


through  fan-coil  units.  The  domestic  hot  water 
capacity  is42()gph(15.9  mVhriat  l(X)°F (.iS^Orise. 

■fhe  energy  parameters  being  monitored  in  this 
building  are  electrical  and  natural  gas  usage. 


Fort  Hwxi.  TX 
Building  50001 
Data  Point  354 
Commissary 

Built  in  1975,  the  single-story  commissary  encom-  2.14  x 10“  Btuh  (2.26  X 10“  kj/hr)  distributed 

passes  127,780  sq  ft  (11  870  mO,  the  main  structure  through  fan-coil  units.  Hot  water  capacity  is  listed  as 

being  475  x 240  ft  (145  X 73  m).  The  concrete  and  200  gph  (7.6  mVmin)  at  l(X)°F  (38°C)  temperature 

bUx'k  building  employs  Hat  steel  trusses,  a metal  rise, 

rtxif  deck,  and  built-up  roll  roofing  with  gravel.  The 

building  is  heated  with  a natural  gas  boiler  and  has  The  energy  parameters  being  monitored  in  this 

a fuel  oil  capability.  The  listed  cooling  capacity  is  building  are  electrical  and  natural  gas  usage. 


Fort  Hoixl.  rX 
Building  5764 
Data  Point  355 

Officers’  Open  Dining  Facility 

The  single-story  officers’  dining  facility  built  in 
1959  has  a total  floor  area  of  29,547  sq  ft  (2745  m'). 
The  bIcKk  and  brick  building  employs  a steel-joist- 
supported  concrete  deck  covered  with  built-up  roll 
roofing.  The  building  is  heated  with  a natural  gas- 
fiired  boiler  and  cooled  with  a chilled  water  centri- 


fugal system,  fhe  listed  hot  water  capacity  is  270gph 
(10.2  m Vhr)  with  an  85°F  (29°C)  rise. 

The  energy  parameters  being  monitored  in  this 
building  are  electrical  and  natural  gas  usage. 
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Fort  Hoixl.  I X 
Builclini>  121 
Data  Point  25(i 

Hnlistcii  PcrsoniiL-1  Service  Club 

gravel.  The  sinietiire  is  heated  with  gas  and  cooled 
Built  in  1%"^.  this  32.U(X)-si|  It  1247.^  nd)  single-  with  a central  eentrilugal  chiller. 
sti)rv  enlisted  personnel  service  club  is  a eonerete 

and  brick  building  employing  a flat  steel-truss-sup-  I'he  energy  parameters  being  monitored  in  this 

ported  metal  root  deck  with  built-up  rooting  and  building  are  electrical  and  natural  gas  usage. 


Fort  Hoixl.  I'X 
Building  3WKX) 
Data  Point  357 
Hospital 


Gas  is  monitored  hut  the  building  is  being  heated 
intermittently  with  fuel  oil. 


Fort  Hood.  TX 
Building  24001 
Data  Point  358 
Dispensary 

Built  in  1975,  this  single-story  dispensary  without 
beds  encompasses  4IOh  sq  It  (.381  niO.  I'he  building 
dimensions  are  97  x 42  It  (30  x 13  m).  The  bhx'k 
and  brick  structure  incorporates  a stell-truss-sup- 
ported  metal  deck  covered  with  built-up  roofing  and 
gravel.  The  structure  has  a gas-fired  boiler.  Its  air 
conditioning  system  is  rated  at  1 28,(XK)  Btuh 


(135  040  kJ'hr).  fhe  domestic  hot  water  system  is 
gas  fired  and  rated  at  .50  gph  (1.9  m V hr)  at  100°F 
(38°C)  rise. 

The  energy  parameters  being  monitored  in  this 
building  are  eleetrical  and  natural  gas  usage. 


Fort  Ho(xl.  rX 
Building  3 1(K)2 
Data  Point  359 


» Dispensary 

Built  in  1972.  this  single-story  dispensary  without  capacity  of  the  chiller  is  l2h,(X)()  Btuh  (135  040  kj 
beds  covers  3808  sq  It  (354  mO,  which  includes  a hr).  Domestic  hot  water  is  heated  with  natural  gas  at 

4'^  X 3(10(14  X II  ni)  main  seclion  and  a 42  X a cajiacily  ol  50  gph  ( 1 .9  in'  hr)  at  I00°F  (.38°C)  rise. 

25  0(13  X 7 m)  oO'set.  The  brick  and  block  building 

cmplovs  a stecl-arch-supported  metal  root' deck  with  I'hc  energy  parameters  being  monitored  in  this 

built-up  roll  roofing  and  gravel.  I'he  structure  is  building  are  electrical  and  natural  gas  usage. 


heated  with  a natural-gas-Ored  boiler.  I'he  listed 


Kurt  Hoixi.  I X 
BuiUtiiiy  330 
D;ita  I’oiiit  3(>() 
Dental  C'linie 


heated  with  natural  gas  and  eooled  with 
(56  kW)  chilled  water  eem pressor. 


Built  in  1%X,  this  single-storv,  IS-chair  dental 
elinie  has  a total  lloor  area  ol  0407  sq  tt  (882  ni^)  with 
dimensions  ol  03  X 102  It  (28  X 31  ni).  I he  block 
and  brick  building  employs  a steel  truss  root' system 
with  built-up  rooting  and  gravel.  I he  building  is 


I he  energy  parameters  being  monitored  in  this 
building  are  electrical  and  natural  gas  usage. 


Kon  Hoixi,  rx 
Building  I 
Data  Point  361 
I’ost  Headquarters 

The  12.3‘JO-sq  ft  {1151  in')  post  headquarters 
Iniilding  was  built  in  1942.  Construeted  of  wood,  the 
strueture  employs  a wood  rafter  system  eovered  with 


eomposition  shingles.  The  building  is  heated  by 
natural  gas. 

The  energy  parameters  being  monitored  in  this 
building  are  eleetrieity  anil  natural  gas. 


Fi)rt  HivkI,  rx 
Builciinji  108 
Data  Pi>ii)t  362 
Community  Center 

Built  in  1043.  the  sini>le-slory  general-purpose 
building  encompasses  2'^J.V  st|  It  m').  The 

vviHHlen  building  employs  a wotHlen  arched  nw'l  with 
composition  shingles.  I'he  building  is  gas  heated. 


I is  led  eapaeilies  are  .S.S  idtis  I.Sl)  i)  fur  air  coiidilioii- 
ing  and  2.N)  gph  (0.4  m hr)  ol  hoiwaler. 

I he  energy  paramelers  being  monilored  in  this 
building  are  eleelrieal  ami  naliiral  g.is  usage. 


Kort  HtHHi.  I X 
Biiiklini;  I20IH 
Data  Point  26.1 
Gvninasiuin 


tinned.  The  Iniildin^;  uses  Iveo  (11,4  niVlir) 

(l(!inestie  hot  water  heaters. 


Buiit  in  l%6,  this  2().572-si|  It  (1411  nP)  sinyle- 
story  tjyninasinin  is  a eonere(e  hloek  and  hriek  sd  iie- 
ture  etnplovini;  a s(eel-iois(-suppor(ed  metal  roi'l 
deek  eovered  with  hnilt-np  roll  roofmiL;.  The  bnildinp 
is  heated  with  a pas-lired  liirnaee.  It  is  inn  aireondi- 


The  enerpy  parameters  beinp  monitored  in  this 
bniklint;  are  eleetrieal  and  natural  i;as  usaye. 


f ort  I loml,  I X 

DaUi  I’l'iiii  .^<>4 
Ci\  miKisimii 


This  siin;k--si<ii\  uMiinasiiim  buili  in  I '■((ib  oiRimi 
passes  20.0i')  sii  It  ( l,S(i()  in'),  ttilli  diincnsinns  nl  JDS 
X 1(K)  11.  1 he  I'loek  anil  briek  slrneline  einplois  .i 
sleebii'ist-snpporteil  metal  rool  ileek  with  bmb  np 


rnll  riiciline.  I he  bnililnn;  is  lie.ileil  ailh  a eas  liieil 
boiler.  It  has  no  air  eoiulilionnie  sislein. 


1 he  enere\  ptiranielers  beme  inoiiiloreil  in  tins 
Iniililine  ate  eleelrieal  .mil  n.ilnral  u.is  ustice. 


F t'i  i Hi'oil,  I X 
KuiUliiii;  l()()l() 
D.il.i  I’ninl  .V).'' 
Ailminislr.ituiii 


Kiiill  in  ihis  slin;li.' ailniuiisiralion  aiul 

Mip|il\  hiiililin^  coviTs  I2.l^(l  si|  It  (1122  ni')  «illi 
iliniftisioiiN  III  2(W  x 5"  It  ('()  x I'  in).  I Ik'  hrii-k 
aiul  1'liH.k  hniklini;  (.■inploys  a slccl-Irnss  snppnrU'd 
metal  riHil  deek  with  hnill-np  roll  rooHni;  tiiul  erav el. 
I he  hiiiUline  H'les  a en'>  Iheil  hoiler  anil  a eenlral  atr 


eonililioner  enett:\  system.  Hot  iiater  eapaeilv  is 
listed  ;is  "’()  etd  12. (i  in')  with  ;i  100  I-  (,W(  ) lempei- 
a I lire  rise. 


I he  energy  ptirameters  heiiiiy  monitored 
Iniildiny;  tire  eleetrieal  and  natural  uas  itstiee. 


Fort  HoikI,  rX 
Building  4‘H)15 
Data  Point  Mity 
W arehoiisf 

Built  in  l%5.  this  sini>le-story.  licncral-purposc 
warehouse  eneompasses  d2,()24  sq  It  (4h8l  in’),  ol 
w hieh  the  main  huiklini;  is  about  2(M)  x 200  It  (hi  x 
hi  m).  rite  bltK-k  and  briek  strueture  employs  a 
steel-joist-supporied  ntetal  root  deck  with  built-up 
roll  rooliiif’  with  gravel.  Natural  gas  is  used  to  heat 


the  building.  I he  listed  hot  water  eapaeily  is  20  gal 
(0.8  m ). 

I he  energy  parameters  being  monitored  in  this 
building  are  eleetrical  and  natural  gas  usage. 
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Fort  HoiKi,  rX 
Building  6S98 
Data  Point  .367 
Post  Pump  Station 

The  single-story  pump  station,  which  was  built  in 
1%3,  has  a total  floor  area  of  3710  sq  ft  (345  mO. 
The  concrete  block  structure  employs  a flat  steel 
truss  roof,  a metal  roof  deck,  and  built-up  roofing 
without  gravel.  The  building  is  heated  with  direct- 


fired  gas  space  heaters.  The  pumping  station  has  the 
capacity  to  pump  21  X 10“  gpd  (0.8  mVday). 

The  energy  parameter  being  monitored  in  this 
building  is  electrical  usage. 


Fort  Hoixi,  TX 
Building  3701 1 
Data  Point  3()8 

Administration/  Classroom  ( Headquarters) 

Built  in  I%8.  this  single-story  battalion  adminis-  rtwling.  I'he  building  is  liealed  nilb  a gas-fired 

tration  and  classroom  building  eneompasses  613b  boiler, 

sq  ft  (570  mO,  of  which  32(X)  sq  ft  (2d7  mO  is  used 

for  administration  and  2500  sq  ft  (232  mO  for  class-  The  energy  parameters  being  monitored  in  this 

room.  The  bloek  and  brick  structure  employs  a steel-  building  are  electrical  and  natural  gas  usage, 

joist-supported  metal  deck  covered  with  built-up  roll 


I'ort  Mmul.  1 \ 
UiiiUlin.u.roiO 
l);ila  I’oini  .m 
Administtation 


i;ra\i.'l,  I In.'  liiiiUliiii;  is  hcals'd  liv  a i;as  rMi.’d  boikr 


Built  in  iliis  sinulc-slorv  ;idniinistrati(in  tiiid 

suppiv  Iniildin;^  sancrs  12. IW)  s(.|  It  (11.^2  nf').  Ills' 
hlns'k  ami  brick  stnictin'c  cniplovs  a stccl-liuss- 
supporlcd  metal  deck  with  built-up  mil  morinit  titid 


I he  enet'uy  parametcfs  beine  motiiiors-d  itt  this 
building  are  eleeti  ie;il  titul  n;itur;il  e;is  ustii^e. 


Fort  HihxI,  TX 
Building  5658 
Data  Point  371 
Family  Housing 

conditioner.  Listed  capacity  tor  the  hot  water  heater 
is  40  gal  (1.5  m’). 

The  energy  parameters  being  monitored  in  this 
building  are  electrical  and  natural  gas  usage. 


Built  in  1%2,  this  single-story,  company-grade 
family  housing  duplex  encompasses  2802  sq  ft 
(260  mO.  The  wotxi  and  brick  structure  employs  a 
wwkI  rafter  roof  system  with  roll  roofing  and  gravel. 
The  unit  is  heated  with  gas  and  employs  a central  air 


Fort  Ho(xi,  rX 
Buildiiikj  644*)-! 

Data  Point  372 
Family  Housing 

Built  in  I'JbO.  this  single-story  NCO  duplex  eovers 
2720  sq  ft  (253  mO.  The  wood  and  brick  structure 
employs  a wood  rafter  system  with  built-up  roll  roof- 
ing and  gravel.  Each  half  of  the  duplex  has  an  in- 
dependent heating  and  cooling  system.  The  hot 


water  capacity  is  listed  as  .30  gal  (1.1  m’)  at  1(XJ°F 
(38°C)  temperature  rise. 

The  energy  parameters  being  monitored  in  this 
building  are  electrical  and  natural  gas  usage. 


Fort  Hocxi,  TX 
Building  30015 
Data  Point  373 
Maintenance  Shop 

This  single-story  motor  repair  shop  built  in  1%6  with  a gas-fired  boiler  and  has  electric  window  air 

encompasses  20,240  sq  ft  (1880  nP).  The  main  build-  conditioners  in  the  office  area.  The  domestic  hot 

ing  is  290  x 40  ft  (88  X 12  m)  and  has  a 144  x 60  ft  water  capacity  is  60  gph  (2.3  mVhr). 

(44  X 18  m)  wing.  The  steel  and  block  building 

employs  a steel  truss  roof  with  metal  decking  and  The  energy  parameters  being  monitored  in  this 

built-up  roofing  with  gravel.  The  building  is  heated  building  are  electrical  and  natural  gas  usage. 


t. 

I 

t 


Foil  HoiKi.  rx 

Biiildint;  IhOll 
Data  Point  d''4 

Administration'  Classroom  (Headquarters) 


with  hiiilt-iip  nnilinj;.  I he  striietiire  is  heated  with  a 
itas-fired  boiler.  Hot  water  is  stip|5lied  I'rom  a dO-ijal 
(1.1  m ')  hot  w ater  heater. 


I he  etiergy  parameters  being  monitored  in  this 
building  are  electrical  and  natural  gas  itsage. 


Built  in  l%b,  this  single-storv  battalion  adminis- 
tration and  classroom  building  encompasses  bOti 
sq  It  (570  mO.  ot  w hich  3.420  sq  It  (.3()b  mO  are  used 
tor  administrative  space  and  2520  sq  It  (2.34  mO  are 
used  lor  classroom  space.  I he  bUx.'k  and  brick  struc- 
ture employs  a steel-joist-supported  metal  roof  deck 


Foil  Hoiul,  1 \ 
KiiililiiiC  2.^001 
l);il;i  I’oiiil  2^5 
Ncu  f iclil  tloiisi.' 


X2,  loo  Hliili  (Xt>()l()  kj  111)  chiller  provides  eooliny. 
I he  listed  hot  u.iter  e;ipaeily  is  402  pph  ( 15.2  tit'  hr) 
at  1(>0  to  1X0  1-  t'l  toX2°C). 


I he  etierpv  jiartitiieters  beitip  iiioiiitored  in  this 
Iniiklitte  are  electrical  ;itid  natural  gas  nsage. 


B ? ’ 

■■ 

f • 1 \ 

Fort  Hood.  TX 
Building  135 
Data  Point  376 
Main  PX 

Built  in  1956.  the  40.360-sq  ft  (374  m')  two-story  supplied  with  a 20(X)-gal  (7.6  m')  capacity  domestic 
main  exchange  retail  store  is  a concrete  block  build-  hot  water  heater, 
ing  employing  a reinforced  concrete  joist  roof  system 

with  built-up  rooting.  The  structure  is  heated  with  The  energy  parameters  being  monitored  in  this 

gas  and  cooled  with  a 40-ton  (36  t)  central  air  condi-  building  are  electrical  and  natural  gas  usage, 

tioner  with  an  air-cooled  condenser.  The  building  is 


APPENDIX  E: 

INSTRUMENTATION  SYSTEM 


Introduction 

The  major  data  collection  system  chosen  was  the 
pulse-recording  system,  an  on-site  data-logging 
system.  A conditioned  signal  from  the  sensor  is 
transmitted  to  the  pulse  recorder  where  it  is  con- 
verted into  a series  of  pulses,  the  density  of  which  is 
proportional  to  the  signal  being  recorded.  The  pulses 
are  recorded  on  audio  cassettes  in  the  recorder 
located  near  the  sensor.  Two-  and  four-channel  re- 
corders are  available,  and  hourly  data  are  recorded. 
The  cassettes  must  be  changed  monthly  by  the  facil- 
ity engineering  personnel  and  mailed  to  CERL, 
where  the  tapes  are  processed  to  convert  from  a 
pulse  signal  to  a digital  signal  which  is  compatible 
with  the  data  storage  system.  The  date,  site,  sensor 
identifier,  and  time  are  manually  entered  onto  the 
computer  during  the  processing  of  the  audio  cas- 
settes. Because  these  cassette  tapes  are  changed  only 
monthly,  daily  checking  of  the  sensors  to  insure 
proper  operation  cannot  be  performed. 

The  following  paragraphs  describe  the  individual 
components  of  the  instrumentation  system. 

Recorder 

To  determine  consumption  characteristics  of  facil- 
ities, recording  data  on  an  hourly  basis  was  con- 
sidered desirable.  The  Westinghouse  recorders  used 
in  this  project  far  exceed  this  minimum  requirement. 
They  are  powered  by  an  ac  1 20-V  source.  By  shorting 
to  ground  one  terminal  of  the  data  channel,  one  side 
of  the  ac  power  wave  is  filtered  and  the  magnetic 
tape  is  biased  negative  or  positive  (depending  on 
which  of  the  two  terminals  is  shorted).  This  change 
of  state  or  bias  from  positive  to  negative  is  recorded 
on  the  magnetic  tape  as  a pulse.  All  three  data  chan- 
nels are  accessed  through  a terminal  board  to  which 
the  meter  or  sensor  is  wired.  The  meter  or  sensor 
then  alternately  shorts  the  terminals  to  ground  at  a 
rate  proportional  to  the  rate  of  the  energy  consump- 
tion. 

Electric  Meters 

Although  different  electric  services  were  encoun- 
tered with  the  many  facilities  metered,  the  project 
uses  a few  general  types  of  electric  meters  in  con- 


junction with  current  and  potential  transformers. 
Three-phase  meters  used  were  three-stator  and  rated 
at  120  or  240  V.  Single-phase  meters  were  rated  for 
240  V and  were  single-stator.  The  pulse-initiating  or 
recorder-shorting  device  used  in  the  electric  meters 
consisted  of  a photo  SCR  (a  light  sensitive  four-layer 
diode).  When  the  photo  SCR  is  darkened,  it  behaves 
as  an  open  circuit.  When  exposed  to  light,  it  con- 
ducts current  in  one  direction.  Two  photo  SCRs  are 
connected  in  parallel,  with  opposing  polarity;  when 
an  ac  voltage  is  applied  to  the  pair,  the  dc  output  is 
positive  or  negative,  depending  on  which  photo  SCR 
is  exposed  to  light.  SCR  output  is  controlled  by  re- 
flecting a light  off  the  watthour  meter  induction  disc 
which  is  partially  darkened  at  appropriate  points. 
During  revolution  of  the  induction  disc,  the  SCR 
output  changes,  and  a connected  single-pole  double- 
throw (SPOT)  latching  relay  changes  state  with  each 
change  in  dc  output.  The  relay  is  wired  to  the  re- 
corder which  alternately  shorts  the  data  channel 
with  each  change  in  state. 

Another  type  of  pulse-initiating  device  used  func- 
tions basically  the  same,  except  the  switching  is  done 
mechanically  by  gears  coupled  to  the  induction  disc. 

Gas  Meters 

Gas  service  varied  in  size  with  the  many  facilities 
metered  in  the  project.  However,  all  gas  metering 
applications  were  monitored  using  only  two  types  of 
gas  meters;  positive  displacement  diaphragm  meters 
and  turbine  flow  meters.  The  meters  ranged  in  size 
from  415  (standard  residential  service)  to  5000  cu  ft/ 
hr  (12  to  142  mVhr)  (average  industrial  service).  For 
extremely  large  gas  flows  (9000  to  30.0(X)  cu  ft/hr 
1255  to  840  mVhr],  the  turbine-style  gas  meter  was 
utilized. 

The  pulse-initiating  device  for  ail  the  gas  meters 
was  internally  contained;  all  the  devices  were  the 
same  except  those  in  the  415  diaphragm  meters.  The 
415  meter  arrangement  added  another  gear  to  the 
register  gears  which  rotated  a small  magnet  with  the 
flow  of  gas.  Rotation  of  this  magnet  caused  an  SPOT 
reed  switch  to  transfer  between  contacts.  These  con- 
tacts were  wired  to  the  recorder  and  alternately 
shorted  the  data  channel  at  a rate  proportional  to 
the  rate  of  flow  of  gas.  The  other  gas  meters  had  a 
similar  arrangement,  except  that  with  the  flow  of  gas 
a spring  compressed  and  released,  which  forced  a 
magnet  to  travel  up  and  down  across  a fixed  path. 
The  magnet  movement  caused  an  SPOT  switch  to 
operate  similarly  to  the  switch  in  the  41 5 meter. 


154 


In  some  instances,  existing  meters  had  to  be  fitted 
with  a pulse-initiating  device  to  interface  with  the 
data  recorders. 

The  design  for  both  types  of  meters  used  cams 
driving  a microswitch  to  provide  the  required  switch 
closures  for  the  recorders. 

Flow  Motor  ond  Tomporoturo  Sonsor 

Many  contemporary  Army  facilities  have  heating 
or  cooling  provided  by  a central  plant  which  provides 
heated  or  chilled  water  to  a complex  of  buildings.  In 
these  applications,  it  was  necessary  to  monitor  the 
water  flow  rate  and  temperature  change  in  the  water 
supply  and  return  lines  to  and  from  the  building. 
From  this  information,  the  total  energy  consumed  in 
heating  or  cooling  supplied  by  the  central  plant  to 
each  building  could  be  determined. 

Each  flow  meter  is  used  in  conjunction  with  a 
flow-rate  transmitter.  The  flow  meter  consists  of  a 
turbine  with  a permanent  magnet  rotor  immersed  in 
the  pipe  flow.  The  rotation  of  the  magnet  produces 
an  ac  signal  in  a coil  sealed  in  the  tubular  support; 
the  frequency  of  the  signal  is  proportional  to  the 
flow-rate.  The  flow-rate  transmitter  is  a frequency- 
to-current  converter  (4  to  20  mA  range)  which  elimi- 
nates error  due  to  line  loss  where  the  flow-rate  trans- 
mitter is  installed  remote  to  the  recorder. 

The  temperature  sensors  used  were  platinum  re- 
sistance temperature  detectors  (RTD).  The  platinum 
wire  changes  resistance  in  direct  proportion  to  a 
change  in  temperature.  Solid-state  electronics  with 
integrated  circuits  sense  the  changes  in  the  resist- 
ance of  the  RTD  and  produce  an  output  signal  of  0 
to  1 V dc  corresponding  to  a temperature  range. 


The  outputs  of  the  flow  meter  and  the  tempera- 
ture sensor  are  not  compatible  with  the  recorders. 
Consequently,  using  an  analog-to-frequency  (A/F) 
converter  for  each  flow  meter  and  temperature 
sensor  was  required.  The  A/F  converter  accepts  the 
4 to  20  mA  output  of  the  flow  meter  or  the  0 to  1 V 
dc  output  of  the  temperature  sensor  and  produces 
the  SPOT  switch  closure  output  required  for  the 
records.  The  A/F  converter  output  ranges  from  0 to 
4000  counts  per  hour  for  0 to  I V dc  input,  produc- 
ing switch  closures  at  a rate  proportional  to  the  rate 
of  flow  or  the  temperature  of  the  water. 

Oil  Monitoring 

Fort  Beivoir  is  the  only  installation  in  the  project 
that  uses  oil  heating  for  other  than  emergency  use. 
The  oil  burned  at  Fort  Beivoir  is  either  number  2 or 
5.  Oil  consumption  monitoring  is  accomplished  by 
recording  the  running  time  of  each  oil  burner  motor 
using  a repeat  cycle  timer  with  the  data  recorders. 
The  repeat  cycle  time  consists  of  a synchronous 
motor  driving  a cam  which  operates  an  SPOT  micro- 
switch. The  cycle  timer  is  connected  lo  the  motor 
circuit  and  is  energized  when  the  oil  burner  turns  on. 
Full  consumption  reports  are  forwarded  from  the 
post  to  CERL  each  month  to  determine  the  amount 
of  oil  consumed  in  each  burner  per  unit  of  time. 

The  repeat  cycle  timers  are  not  commonly  stocked 
items.  They  were  built  for  use  in  this  project  from 
written  specifications. 

Instrument  Accuracy 

Table  El  lists  the  accuracy  of  the  instrumentation 
described  above. 


Table  El 

IiMiniiiMiil  Aeauucj 


1 


HWFT  — Water  flow  aad  lenperataio  aieaaweiiieal 

CWFT 


1.  Mead  PT- 220-6  flowmeter 

±1%  of  full  scale 

2.  Mead  FX-70  flow-rate  transmitter 

±.5%  of  full  scale 

3.  100  0 Platinum  RTD 

:e.lQat0°C 

4.  Weather  MeasureCorp.  T62I-3 

±.5% 

5.  Scientific  Columbus  6070  V/F  converter 

±.05% 

6.  Westinghouse  WR4C  pulse  recorder 

± 1 pulse  interval 
±4  pulses/tape 

T. 

— Air  temperataie  meaaurement 

1 . Weather  Measure  Corp.  thermistor  probe 

±.I5°C  linearity 

2.  Weather  MeasureCorp.  T621 

±.17°C 

3.  Scientific  Columbus  6070  V/F  converter 

±.0S% 

4.  Westinghouse  WR4C  pulse  recorder 

± 1 pulse/interval 
±A  pulses/ tape 

T. 

— Dewpoint  tamperatiire  meoanroinent 

1.  Weather  Measure  Dew  temperature  probe 

2.  Weather  Measure  BDIOS-I  Signal 

A.IS'C 

Conditioning 

±.17”C 

3.  Scientific  Columbus  6070  V/F  converter 

±.05% 

4.  Westinghouse  WR4C  pulse  recorder 

± 1 pulse/interval 
±4  pulses/tape 

E, 

— Slagle  phaae  power  naeaaiirenient 

la.  Current  Transformer  5- A secondary 

ANSI  metering  class 

Ib.  Potential  Transformer  120- V secondary 

.3% 

ANSI  metering  class 

2.  Westinghouse  D2S  Single  phase  Watthour 

.3% 

meter  w/pulse  initiator 

±.5% 

3.  Westinghouse  WR4C  pulse  recorder 

± 1 pulse/interval 
±4  pulses/tape 

E, 

— Three  phaae  power  meaeorement 

la.  Current  transformer  5- A secondary  ANSI 

metering  class 

Ib.  Potential  transformer  120-V  secondary 

.3% 

metering  class 

2.  General  Electric  VW64S  3 Stator 

.3% 

Watthour  meter  w/pulse  initiator 

±.5% 

3.  Westinghouse  WR4C  pulse  recorder 

± 1 pulse/interval 
±4  pulses/ tape 

O 

— on  Flow  Mcaaaicment 

1 . Repeat  cycle  timer  (boiler  run  time) 

±.05% 

2.  Westinghouse  WR4C  pulse  recorder 

± 1 pulse/interval 
±4  pulses/ tape 

G 

— Natnral  Gaa  Meaeiirenicnf 

1 a.  Rockwell  4 1 5 gasmeter  w/pulse  initiator 

±1% 

b.  Rockwell  1600  gasmeter  w/pulse  initiator 

±1% 

c.  Rockwell  3000  gasmeter  w/pulse  initiator 

±1% 

d.  Rockwell  5000  gasmeter  w/pulse  initiator 

±1% 

e.  Rockwell  T 1 8000  gasmeter  w/pulse  initiator 

±1% 

2.  Westinghouse  WR4C  pulse  recorder 

±1  pulse/interval 
±4  pulses/ tape 
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TftbleEl  (continued) 


Horizontal  Solar  Radiation  Mcaturenient 

Weather  Measure  Corp.  K4L3  Star 

Pyranometer  with  signal  conditioning 

Westinghouse  WR4C  pulse  recorder 

*2% 

*see  manufacturers' 
specifications 
± 1 pulse/interval 
±4  pulses/tape 

Wind  Speed  and  Direction  Meaaurement 

Weather  Measure  Corp.  WIOI  -PSKYVANE 
Wind  Sensor  with  signal  conditioning 
Westinghouse  WR4C  pulse  recorder 

* 1 mph  below  25  mph 
±5%  above  25  mph 
±l  pulse''interval 
±4  pulses/tape 

Baromcirlc  Prefeurc  Meaaurcment 

Weather  Measure  Corp.  B242  Analog  Output 
Barometer  with  signal  conditioning 
Westinghouse  WR4C  pulse  recorder 

±.5mb(0-40°C) 

±1  pulse/ interval 
±4  pulses/ tape 

Relative  Hamidity  Measurement 

Weather  Measure  Corp.  HM 1 1 1 P Relative 
Humidity  Indicator 

Westinghouse  WR4C  pulse  recorder 

±.5% 

±I  pulse/interval 
±4  pulses/tape 

Butidinf  Temperature  Measurement 

Weather  Measure  Corp.  thermistor  probe 
Weather  Measure  Corp.  T621  Remote 
temperature  indicator 

Scientific  Columbus  6070  V/F  converter 
Westinghouse  WR4C  pulse  recorder 

±.15‘’C  linearity 

±.17°C 

±,05% 

±1  pulse/interval 
±4  pulses/tape 

157 


CERL  DISTRIBUTION 


tPi 


Picdtinny  Arsenal 
ATTN;  SMUPA-VP3 

Director  of  Fft'.i'nties  Engtneerinq 
APO  New  York  09827 
APO  Seattle.  WA  98749 

OARCOM  Sin-EUR 
APO  New  York  09710 

USA  liaison  Oeta«;hment 
AUN;  I ibrary 
New  York.  NY  10007 

West  Point.  NY  10996 
ATTN;  Dept  of  Mechanics 
ATTN:  Library 

HOOA  (SC«0-LDf) 

V?  »ef  Of  fngineers 


ATTN 

Tech  Monitor 

ns 

DAEN-ASI-L  (?) 

ATTN 

OAEN-FEB 

AITN 

OAFN-FEP 

Af’N 

DAEN.FEU 

ATJN 

OAEN-FEZ'A 

AfTN 

0AEN-MC7-S 

ATTN 

OAEN-ROL 

ATTN 

OAEN-PMS  (7) 

for  forwarding  to 

National  Defense  Headquarters 

Director  General  of  Construction 

Ottawa.  Ontario  K1A0K2 

Canada 

Canadian  Forces  Liaison  Officer  (4) 
US  Amiy  Mobility  Equipment 
Research  and  Development  Conwand 
Ft  BeWoir.  VA  22060 

Oiv  of  Bldg  Research 
National  Research  Council 
Montreal  Road 
Ottawa.  Ontario.  K1A0R6 

Airports  and  Const.  Services  Oir. 
Technical  Information  Reference 
Centre 

KAOl,  Transport  Canada  Building 
Place  de  Vil le 

Ottawa.  Ontario  Canada  K1A0NB 
USA-CRRLL 
USA-WtS 

ATTN-  Concrete  laboratory 
ATTN;  L ibrary 

Ft  Belvofr,  \f‘-f  22060 

a^TN  vinnmaP  Riiildinq,  Library 

ATTN:  rtSA 

Ft  Monroe.  VA  23651 
ATTN:  ATEN 
ATTN;  ATEN-FE-U 
ATTN;  ATFN-C-C/D.  Lyon 

Ft  lee,  VA  23801 
ATTN:  ORXMC-D  (2) 


US  Arr.iy  Engineer  District 
Wilmington 

ATTN;  Chief,  SAWEN-PP 
ATTN:  Chief,  SAWEN-0 
Charleston 

ATTN:  Chief.  Engr  Oiv 
Savannah 
ATTN:  Library 
ATTN:  Chief.  SASA5-L 
Mobile 

ATTN:  Chief.  SAMEN-C 
Nashvi 1 le 

ATTN;  Library 
Vicksburg 

ATTN;  Chief , Engr  Oiv 
Louisville 

ATTN:  Chief,  Engr  Oiv 
Detroit 

ATTN;  library 
St.  Paul 

ATTN;  Chief.  ED 
Rock  Island 
ATTN;  Library 
ATTN:  Chief.  Engr  Div 
Chicago 

ATTN:  Chief.  NCCPO-ER 
St.  Louis 
ATTN:  Library 
ATTN:  Chief.  EO-B 
ATTN:  Chief,  ED-D 
Kansas  City 
ATTN:  Library  (2) 

ATTN:  Chief,  Engr  Dlv 
Omaha 

ATTN:  Chief,  Engr  Div 
New  Orleans 
ATTN;  Library 
ATTN:  Chief,  IMNED-DG 
Little  Rock 

ATTN:  Chief,  Engr  Div 
Tulsa 

ATTN;  Library 
Fort  Worth 
ATTN:  Library 
ATTN:  Chief.  SWFED-0 
ATTN:  Chief,  SWFED-MA/HR 
Albuquerque 
ATTN;  Library 
Los  Angeles 
ATTN:  Library 
San  Francisco 
ATTN:  Chief,  Engr  Oiv 
Sacramento 

ATTN;  Library,  Room  8307 
ATTN:  Chief,  SPKED-0 
Far  East 

ATTN;  Chief,  Engr  Div 
Japan 

ATTN:  Library 
Portland 
ATTN:  Library 
Seattle 

ATTN:  Chief.  NPSEN-PL-WC 
ATTN:  Chief,  NPSEN-PL-ER 
Walla  Walla 
ATTN;  Library 
ATTN:  Chief,  Engr  Div 
Alaska 

ATTN;  Library 
ATTN;  Chief,  NPADE-R 


Director 

HQ,  US  Army  Garrison,  Honshu 
ATTN:  DFE 

APO  San  Francisco  96343 

US  A..ny/FESA 
Bldg  3F8 

ft  Belvolr.  VA  22060 

US  Army  Foreign  Science  A Tech  Center 
ATTN.  Charlottesville.  VA  22901 
ATTN:  Far  East  Office 

6th  US  Attny 
ATfN:  AFKC-LG-E 

IJj  Army  Frglreer  District 
New  Yor  k 

ATTN:  Chief,  NANEN-E 
ATTN  Chief,  Design  flr. 

Buffalo 
ATTN:  Library 
Pittsburgh 
ATTN;  library 
ATTN  Chief.  Engr  Div 
Philadelphia 
ATTN;  Chief.  NAPfN-D 
Baltipwire 

ATTN:  Chief,  Engr  Oiv 
Norfolk 

ATTN:  I ihrary 
ATTN  Chief,  NAOEN-M 
Huntington 

ATTN:  Library 
ATTN  Chief.  ORMfO 


US  Army  Engineer  Division 
Europe 

ATTN:  Technical  Library 
New  England 
ATTN:  Library 
ATTN:  Chief,  NEDED-T 
North  Atlantic 
ATTN:  Library 
ATTN;  Chief,  NADEN-T 
Middle  East  (Rear) 

ATTN:  MEOEO-T 
South  Atlantic 
ATTN:  Chief.  SAEN-TE 
ATTN:  Library 
Huntsville 
ATTN:  Library  (2) 

ATTN;  Chief,  HNDED>SR 
ATTN:  Chief,  HNDED-CS 
ATTN:  Chief,  HNDED-ME 
Lower  Mississippi  Valley 
ATTN:  Library 
Ohio  River 
ATTN:  Laboratory 
ATTN:  Library 
ATTN;  Chief,  Engr  Oiv 


US  Army  Engineer  Division 
North  Central 
ATTN;  Library 
ATTN;  Chief,  Engr  Div 
Missouri  River 
ATTN:  Library  (2) 

ATTN:  Chief.  Engr  Oiv 
ATTN;  Laboratory 
Southwestern 
ATTN:  Library 
ATTN:  Chief.  SWDCO-TM 
South  Pacific 
ATTN:  Chief.  SPOEO-TG 
Pacific  Ocean 
ATTN;  Chief.  POOEO-D 
ATTN:  Chief.  PODED-P 
ATTN:  Chief,  PODEO-MP 
ATTN:  Chief.  Ingr  Div 
North  Pacific 
ATTN:  Chief.  Lngr  Oiv 

Facilities  Engineer 
Carlisle  Barracks.  PA  17013 
ft  Hood.  TK  76SA4 
FORSCOM 

Ft  Devens.  MA  01433 
Ft  George  G.  Meade,  MD  207S5 
Ft  McPherson.  GA  30330 
Ft  Sam  Houston,  TX  7R234 
Ft  Carson,  CO  809U 
Ft  Lewis,  WA  98433 
USAECOM 

Ft  Monmouth,  NJ  07703 
TRADOC 

Ft  Oix,  NJ  08640 
Ft  Belvoir,  VA  22060 
Ft  Lee.  VA  23801 
Ft  Gordon,  GA  30905 
Ft  McClellan.  AL  36201 
Ft  Knox,  KY  40121 
Ft  Benjamin  Harrison,  IN  46216 
Ft  Leonard  Wood.  HO  65473 
Ft  Sill,  OK  73503 
Ft  Bliss,  TX  79916 
USATCFE 

Ft  Eustis,  VA  23604 
OSCPER 

West  Point.  NY  10996 
USAJC  (3) 

Ft  Benning.  GA  31905 
USAAVNC 

Ft  Rucker,  AL  36361 
CAC&FL  (2) 

Ft  Leavenworth,  KS  66027 
AMC 

Dugway,  UT  8402? 

USACC 

Ft  Huachuca . A2  85613 
HQ.  1st  Inf  Dlv  & Ft  Riley,  KS  66442 
HQ.  7th  Inf  Oiv  A Ft  Ord.  CA  93941 

AF/PREEU 

Bnlling  AFB.  DC  2033? 

AF  Civil  Engr  Center/KRl 
Tyndall  AFB,  FL  32401 

Little  Rock  AFB 

ATTN;  314/OEEE  (Mr.  Gillham} 

Kirtland  AFB,  NH  67117 
ATTN:  Technical  Library  (SUL) 

Naval  Facilities  Engr  Command 
ATTN:  Code  04 
Alexandria,  VA  22332 

Port  Hueneme,  CA  93043 
ATTN:  Library  Code  (L08A) 

ATTN:  Moreell  Library 

Washington,  DC 

ATTN:  Bldo  Research  Advisory  Ooaro 
ATTN:  Transportation  Research  Board 
ATTN:  Library  of  Congress  (2) 

ATTN:  Federal  Aviation  Administration 
ATTN:  Dept  of  Transportation  Library 

Defense  Documentation  Center  (12) 

Englneerln  Societies  Library 
New  York,  NY  10017 

FtClIUltt  Cnginttrt  frm 

P/m  2)0-1 


i 


! 


Windingland,  Larry  M 

Fixed  facilities  energy  consumption  investigation  data 
users  manual  / by  L.  Windingland,  B.  Sliwinski,  A.  Mech.  -- 
Champaign,  111.  : Construction  Engineering  Research 
Laboratory  ; Springfield,  Va.  : available  from  National 
Technical  Information  Service,  1978. 

159  p.  : ill.  ; 27  cm.  (Interim  report  --  Construction 
Engineering  Research  Laboratory  ; E-127) 

1.  Bui Idings—energy  consumption.  2.  Energy  consump- 
tion. I.  Sliwinski,  Benjamin  J.  II.  Mech,  Andrew. 

III.  Title,  IV.  Series:  U.  S.  Construction  Engineering 
Research  Laboratory.  Interim  report  ; E-127. 


